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Ten-Inch Crank Shaper—Vertical Drill- 
ing Machine. 


The engravings represent a shaping ma- 
chine and a vertical drill press, both of 


which are made by the Pratt & Whitney 
Co., Hartford, Conn. 

The frame or base of the shaper is in the 
form of a hollow column, adapted to receive 
the working parts. At the top the column 
is extended for the saddle that carries the 
cutter bar, This saddle has a traverse of 
15 inches. The stroke of the cutter bar 
adjustable from zero up to 10 inches. 
It has uniform forward motion, and quick 
return, with automatic vertical, cross and 


1s 


Extracts from Chordal’s Letters. 


SELF-CONFIDENCE OF MACHINISTS ENGAGING 
TO DO FINE WORK.—CHORDAL’S EXPERT- 
ENCE IN APPLYING FOR A FINE JOB.—HOW 
CHARLIE GOT A JOB AND GOT KICKED OUT. 
BRIGHT ACKNOWLEDGES HIS LACK OF SKILL, 


TAKES A COMMON JOB AND MOUNTS TO 
THE TOP OF THE LADDER,—-ELEVATING 
TOOL POSTS.—HOW SOME LATHES ARE 
RIGGED UP.—MODERN TYPE OF LATHE 


TOOL REST. 


Mr. Editor: 
* * * Talways read in the AMERICAN Ma- 
CHINIST the advertisements of men wanting 


angular feeds. It is furnished complete, as! positions and of shops wanting men. I have 


shown. The weight 
of machine is 2,400 
Ibs. 

The drilling ma- 
chine is known as 
the ‘‘ Champion,” 
and especially 
designed for rapid 
work, where the 
quantity that can 
be done is of great- 
er importance than 
extreme accuracy. 
For this purpose it 
is made of extra 
strength in all its 
parts. As will be 
seen it has a lever 
feed. The table is 
9 inches square, 
and can be moved 
vertically by the 
lever a distance 
of 3 inches, and 
adjusted vertic- 
ally to different 
initial positions 
by means of the 
screw and hand 
wheel. The great- 
est distance 
tween the end of 
diill chuck and 
table is 12 inches. 


is 


be- 


The counter-shaft 


tight and loose pul- \ os 
leys are either 8 or \ to" 

10 inches in dia ' 
meter, for a 24 inch 

belt. The three 

graded cone is also for a 24 inch belt. 
The weight of machine, complete, as 


represented, is 665 Ibs. 
- a 


Nine-tenths of the worthless mechanical 
schemes that are foisted on the public gain a 
foothold from an intention to get something 
for nothing—to obtain a mechanical effect 
without rendering an equivalent. There 
seems to be a peculiar fascination in the idea 
of beating Nature, mechanically, that induces 
people to support such schemes, who usually 
appreciate the fact that cause and effect 
must balance, A very little consideration on 


the part of those who are foolishly led to 
engage in wild mechanical enterprises—a 
simple gauging of what is, in a mechanical 
sense, invested by the promised returns 
would often dispel illusions before they 
worked damaging financial effect. 














New VERTICAL DRILL. 


had some experience myself in hunting up 
advertised jobs, and know of a great many 
more machinists who run afoul of the same 
thing. The trouble with the average ma 
chinist is he thinks he is the best one that 
ever was made. I never yet met a machinist 
whodeliberately and premeditatedly acknow!] 
edged that he was a second-class man, or that 
he was fitted for second-class work only. 

When I was working at the trade I con 
cluded that I was a little bit better than any 
body else, and it was impossible to word an 
advertisement so cautiously, and prudently, 
and carefully as to keep me from thinking 
that I would fill the bill. I very well remem- 
ber one case. I saw an advertisement worded 
about this way: ‘‘ Wanted, a machinist. 
Must be capable of executing the very high 
est grade of workmanship. 
apply.” 

Now, this thing hit me exactly. 1 


No other need 


had a 





good job, but I wanted to leave it and go off 


Here was an advertisement for 
a strictly first-class man, and the town was 


somewhere. 


the very one I wanted to go to, just to say 
that I had there. Of there 
would be no trouble about our arranging. 
They wanted a certain kind of a man in a 
certain town, and I was that certain kind of 
aman, and wanted a job in that very town. 
As luck would have it, I didn’t sit down and 
open up a correspondence with the party, 
but I packed up my grip-sack and went off 
to take possession of the job instanter. 

I struck the town and started out to find 
my man. 


been course 


The nearer I got to the man the 
more a sensible sort of timidity took posses- 
sion of me. When I got within about six 





NEW CRANK SHAPER. 


| feet of the place, 1 determined not to ap- 


proach as one from a distance, but to make 
my visit a casual one. 

I dropped in and saw the proprietor and 
told him I had seen his advertisement, and 
that if everything could be arranged satis 
factorily I would not mind accepting the 


position, He talked with me a few minutes 


|and seemed to take to me in a genial sort 


said he didn’t think there would 
be any trouble whatever. 

Well, when I might say 1 had the job in 
my fingers, I thought I a little 
more timid, and so said that I was not sure 
that I could make to take the 


of a way 


would be 


it convenient 


place, but still 1 would investigate it. He 
asked about my skill. I simply satisfied 
him. I was the incarnation of skill, of 


course. Could I do fine and accurate work ? 


Of course I could. And I satisfied the gen- 


tleman in a peculiar sort of a way (by simply 


| through his advertisement. 


ENTERED AT Post Orrick, New YORK, AS SECOND CLASS MATTER. 








lying to him) that I had done it all my life. 
Up to this time the man hadn't told me 
what he wanted done. He told me that to 
the right man he would pay double the usual 
run of machinists’ wages. The last man he 
had was perfectly satisfactory in every way, 
except that he was not a good enough work 
For this he had been com- 
pelled to discharge him, leaving lots of un- 
finished work. He then took me into a 
room where the aforesaid man had worked. 
The work consisted of experimental type- 
setting machines, and all round the room lay 
pieces of finished and unfinished work which 
had been done by the man who was not a 
good enough mechanic to satisfy this adver- 


man, reason 


tising gentleman. 

As I looked at 
this work my heart 
into my 
the blood 
went of my 
face, and I com- 
menced to tremble 
in my skin. I 
would no more dare 
to attempt the ex- 
cellent workman- 
ship I saw scattered 
around than I 
would dare to at- 
tempt the construc- 
tion of a first-class 
rainbow. The mag- 
nificent work was 
as far beyond my 
puny skill as if I 
had never touched 
file or lathe. I had 
sense enough to see 
through the thing, 
sol told the gen- 
tleman I would 
make up my mind 
by 8 o’clock in the 
afternoon. I made 
up my mind the 
instant I stepped 
the room. 
In the afternoon 
I told him that I 
myself 


came 
mouth, 
out 


inside 


found 
bound by previous 
engagements, and 
there- 

the 


could not 
fore 
place. 
my grip-sack and went back 
came from. After a trip of 300 
miles I could say I had been to that town, 
but I could not say I had worked there. 
* * * Here was simply an ordinary case 
of a man advertising for a good workman, 


accept 


I took 
where I 


and of a poor workman responding to the 
Suppose I had been fool 
enough to take off my coat and go to work 
under the foolish impression that I was the 


advertisement. 


| best machinist that ever lived, what would 
|have happened ? 


I would have been igno- 
miniously discharged in three hours as a 
botch. Then I would have had a row, 
blackguarding the man for deceiving me 
Common sense 
that time, but it had sometimes 
failed me on similar occasions previously. 
Lam not sure but what this was the place 


saved me 


where | became aware of the fact that I was 


not a strictly first-class workman. It did me 
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_ecept this position unless you are absolutely 





good to learn the fact, the knowledge having 
been a benefit to me ever since. 

* * * A couple of weeks ago I was travel- 
ing on the Atlantic coast and met an old 
crony of mine, a very ordinary machinist, a 
man whom I knew from the ground up, «nd 
who is no better machinist thanI am. Te 
was then idle in the town, and he told me 
a pitiful tale. He laid the documents before 
me. The following are the facts in the 
case : 

A certain shop in the town had advertised 
in the AMERICAN Macuinist for ten strictly 
first-class temperate men, offering the best 
wages and steady employment to the proper 
men. He was then out West, 400 miles 
from this town, and answered the advertise- 
ment, asking in regard to wages and living 
expenses. Not a word about the character 
of the work. He gave his age, place of his 
nativity, the place of his apprenticeship, 
the shops he had worked in, the wages he 
received and extent of his family ; went 
into detail regarding his morality and tem- 
perance. In fact, he wrote a regular ma- 
chinist’s letter ; anything but a business-like 
specification of the goods to be delivered. 

In answer came a letter from the works. 
It was full, complete; detailed even to 
minuteness. It seemed to recognize fully 
the ordinary weakness of machinists in over 
estimating their ability. It explained the 
character of the work, and enlarged upon 
the deficiencies of the ordinary men. It 
stated that the wages would be $3.50 a day, 
if the man was what was wanted. It con- 
cluded as follows: ‘* Be very careful in 
eonsidering this question, and do not 


sure that you are a very superior sort of 
a workman. We do not wish any more 
common workmen in our shop, and we do 
not wish men answering our advertisements 
to be disappointed.” 

This letter was as square and _ straightfor- 
ward as any letter I had ever read from one 
man to another. Then Charlie wrote and 
accepted the job. He reached the shop, and 
was charmed. Ile worked three days, and 
was kicked out. When I saw Charlie it was 
three days after the kicking. He was flat 
on his back in this strange town, and was 
damning the shop up hill and down dale. 
Among other things, he said that half a 
dozen others had been served in the same 
way. I could readily believe this, because I 
supposed that half a dozen other fools had 
been guilty of the same indiscretion in ac 
cepting a position never intended for them. 

Charlie asked for my sympathy, and I 
told him I thought it was a great pity he 
didn’t get a good kicking for not stopping 
the whole transaction immediately after re- 
ceiving the very complete letter from the 
works. 

I began to catechise him, asking him what 
jobs they set him at, and what sort of a job 
he made of it. The first job had been some 
heavy scraped fits. He acknowledged to me 
that he had never had a scraper in his hands 
before. I asked him if, in order to save 
himself, he had acknowledged the corn, and 
tried to get something to do in the shop that 
he was capable of doing—something of a 
lower order and at lower wages. 
he hadn’t. 
tion. 


Of course 
I need not have asked the ques- 


* * * T was well acquainted in this partic 
ular shop, and while I was in the town I 
made a call at the place. The proprietor 
was an old friend of mine, and rehearsed to 
me the trouble he had had with these self- 
opinionated machinists. He said, once in a 
while he found a few who filled the bill, but, 
as a general thing, they were men who had 
no earthly right to accept positions after the 
very specific letter which he wrote them. 
He said that it was not only a terrible an- 
noyance to him, but it was a terrible loss 
and disappointment to the men themselves. 
He stated that, in his whole experience 
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machinist, but an extraordinarily good one ; 
he would be a credit to himself and to his 
employers. If there were any high wages 
to be paid, he was the man who was clearly 
entitled to them. He came, and proved to 
be a man of winning personality. Before 
his shortcomings were detected, he came 
into the office and stated that he had foolish- 
ly, and somewhat ignorantly and innocently, 
over-estimated himself, and that he could 
never hope to fill the bill. He saw dismissal 
in the immediate future, so he proposed to 
take the bull by the horns. He said the 
wages were a great temptation, and that he 
saw men in the shop who honestly earned 
them, but it was far beyond his power to do 
so. But the ability to honestly reach that 
point of wages was something worth making 
some sacrifice of pride for. Could he have 
a job in the shop at what he was worth, and 
depend on the future to fit him for a better 
paid job? The thing was quickly arranged 

and the fellow went to work on low-priced 
work, and worked with a purpose steadily 
in view. In about four months he was at 
the top of the ladder, and to-day has a very 
much better position than was open to him 
when the adyertisement came to his notice. 
As the proprietor put it: ‘‘ There never was 
a better man set foot in the shop, and his 
prospects to-day are better than those of any 
other man on the premises. The fact is, 
since this man got a purpose into his head, I 
doubt whether his advancement will stop 
until he has become superintendent of this 
place, at a pay three times greater than 
that he first came here for.” 

* * * A few weeks ago in a letter to you | 
made some mention of the details of lathe 
construction, which a lathe buyer would not 
have unless they happened to be forced on 
him by being on the lathe he bought at lowest 
price. 

Have you noticed that all the small-sized 
lathes are nowadays being provided with 
elevating tool posts? Such tool posts are 
certainly no more needed now than they were 
ten years ago, and when you come down to 
the facts in the case they are not a bit better. 
There never ought to have been a lathe built 
without them. Machinists will always have 
different opinions as to the merits of 
particular devices for elevating tool posts, 
but I gravely suspect that many of these 
opinions are based upon an experience with a 
single device. I can readily understand that a 
machinist who has worked all his life without 
such a thing and then gets hold of one of 
them, no matter how poor a one it may be, 
will swear it was the best thing ever got up, 
and that he would ever afterwards have 
great respect for his first love. 

Probably the original elevating device was 
a weighted carriage which was pivoted in 
front and raised and lowered behind. This 
contrivance uses up most of the swing of the 
lathe, but where that was no particular 
objection, as would be the case on certain 
classes of work, I question whether it is not 
the handiest and most complete lathe carriage 
that has been yet devised. 

It is astonishing how lathes were ever sold 
(or purchased rather, I should say) which 
had no arrangement for adjusting the height 
of the tool. Just think of this fine adjust 
ment, and one of the finest necessary in lathe 
work, being made with scraps of iron and 
old wedges, and nails, and washers, and what 
not! But- that is the way it has to be done 
on, I will say, nine-tenths of the lathes run 
ning to-day. 

Tool height is not a delicate matter on large 
lathes, but on lathes of less than, say, 24” 
swing it is very particular, especially in boring 


tools, 

* * * One of the first adjusting devices 
contrived was to have steps in the tool-post 
washer. This was a_ bad 
because the steps were about 4” high, which 
| might be too much, and you had to loosen 
up the tool before you could try the new 


arrangement, 





during the flush times, he never found but 
one man who would acknowledge to having 
misrepresented his skill. 

He went into the circumstances of the case. 
The man’s name was Bright. He had writ 


place of the washer, and besides that the 
| . . 
| oldest man in America never could get so 
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rendered possible a more delicate adjustment | 
than the step ring, but it possessed all of the | 
old awkwardness, besides having an ugly 

kink or two of its own. | 
Next came the convex washer, and the 

convex shoe or wedge, or whatever you may | 
call it. 
isn’t a first-class arrangement by any means, 
but it beats revolving collars all to pieces. It | 
is not good for boring tools, because it sim- 


bodily. 
I noticed lately, on a Grant & 


being made convex and the wedge, so called, 
made thin in the middle. There is some 
wise purpose in the change, I suppose, as the 
one which I saw, if I have put it on the right 
lathe, was on a machine which had ap- 
parently received more than ordinarily care- 
ful study. 

* * * T am now reminded of a Putnam 
lathe I used to ‘run. 
known. 





are below the surface of the tool rest. There | 
directly upon the tool rest. | 
tools, they would, of course, fall right into 
the T slot, and a couple of little steel blocks 
are provided to set into the top rabbit to sup- 
port the tool. 

-I was never able to comprehend, and have 
never been informed, regarding the object of 
this tool-post arrangement. These little 
blocks are a nuisance, and I question 
whether the original ones remained with the 
average lathe a year. They are too easy to 
lose entirely, and too hard to find when 
they ain’t lost. The plan bears evidence of 
having been contrived after careful study, 
and I would like to see the motive of the 
thing unfolded. 

* * * Tool-rest washers have been made 
double, one part screwing into another with 
a fine thread, the edges being milled. This 
was very nice-looking when new, but was 
not a whit better than the tool rest with 
double spiral-faced washers previously men- 
tioned. 

** * To another class entirely belong tool- 
posts which can be adjusted bodily without 
unscrewing the tool. A well-known one is the 
Van Horn tool rest, in which the tool block 
is made double, the upper part sliding upon 
the lower part at an angle of about 45 
degrees. This was a good arrangement to 
raise a tool, but it was a very poor contriv- 
ance for lowering. Just about the time the 
tool takes hold of its cut it pulls the thing 
down-hill, as far as the lost motion will per- 
mit, and this lost motion cannot be pre- 
vented. 

A very peculiar modification of this de- 
vice, if it could be called a modification, 
consisted in fitting the upper portion of the tool 
block into the lower portion by means of a 
cocked-shaped dovetail, operated by a screw. 
The dovetail, instead of being plened, was 
fitted entirely by lathe work, and the tool, | 
instead of being lifted bodily at an angle, was | 
simply rocked on an axis. It had the objec: | 
tionable tilting action of the concave washer | 
arrangement, and it had the lost motion 
feature of the Van Horn device. 

There was Burges’ patent elevating rest, 
brought ont some years ago. The tool was 
held in a horizontal apron formed about like 
a planer apron; a screw adjusted a wedge 
under the front edge of this apron, and thus 
raised and lowered the tool. This was a 
peculiar affair. It tilted the turning tools 
on an axis, but it raised the boring tools 
bodily. In screw cutting it allowed the 
tool to lift automatically and clear itself. It 
proved to be a worthless contrivance, how- 
ever, for boring tools, as all the strain came 
on the pivot-pin, and there was nothing sub- 
stantial about it. 

In small Sellers’ lathes the tool is held in 
the forward end of a lever adjusted by a 
This makes 





vertical screw in its other end. 





: . 
| know which way to turn the thing. 


man improved on this device, or thought he 


| familiar with the manner of this washer as to 
Some | 


a very convenient arrangement on certain 


|sizes of lathes; its only fault, so far as I 
| know, being in its rock motion instead of a 


ten in answer to an advertisement, and had | had, by putting on two washers whose joined | bodily elevation. 


stated plainly that he was not only a good 


‘surfaces were formed of spirals. This 


| ‘The most modern type of lathe tool-rest 


ply tilts the tool, when you may want it raised | geared in different ways. 


lathe, if I am not mistaken, this little con- | set. 
trivance turned wrong-side out, the washer | anon. 


is that in which a stem on the tool post 
holder is fitted to slide vertically in the too] 
block, a clamp being provided totighten the 
parts after adjustment. The last mentioned 
feature is the secret of all the successful 
elevating rests. There have been about 50 


I wonder who got this thing up? It | contrivances got up for raising and lowering 
this stem in its socket, including clamps, 


wedges, toggle joints, rack and pinion, 
plain screws, multiple screws, and screws 
It is slow arrange 
ment, but it enables a tool to be lifted with- 


3ogert | ont loosening, and is perfectly solid when 


Of the details of this subject, more 
* *& & &* 


Very respectfully, 
CHORDAL. 


A Criticism of Planers. 


By OBERLIN SMITH. 


In the somewhat irregular series of papers 


These lathes are well| upon machine tools which have preceded 
ry . P e ° ° | . " re 

The inward projecting ribs, form- | this, the engine lathe has been the principal 
ing the TF slots in which the tool-post works, | subject, although considerable attention has 


been paid to massiveness of construction for 


is no washer. The turning tools bear | tools in general, as well as to countershafts 
In using boring | and varivus other interchangeable details, 


Next in importance to the regular lathe— 
which must have classed with it various 
sisters and cousins, as axle and wheel lathes, 
boring mills, etc.—is the planer family, which 
includes, of course, all sorts of shapers, 
slotters and such-like tools. : 

The most obvious faylt in the general 
arrangement of a planer is that it can do 
useful work only half, or a little over half, 
the time. Various efforts which are now 
being made to partially remedy this evil, by 
providing a very ‘‘ quick return” motion, 
may be of benefit, but cannot, in the nature 
of the case, be carried to an extreme point, 
on account of the inertia of the table and 
the work. This is especially true if the 
present system of uniformity of motion, dur- 
ing a single stroke, is adhered to. The only 
path to success in this direction lies in 
obtaining an accelerated and then diminished 
speed; or, in other words, in starting and 
stopping the load slowly, during the back 
stroke, giving it as high a speed as possible 
in the middle part of its path. The forward 
stroke must, of course, be uniform, at the 
maximum rate of cutting speed which the tool 
will stand. This is necessarily so slow that 
there is but little jerking when stopping and 
starting—even with heavy work. It would, 
however, be an advantage if a little of the 
accelerando and ritardando principle could be 
introduced for a few inches at each end of 
the forward stroke also. 

As a familiar instance, illustrating how 
smoothly a heavy body may be rapidly 
‘* reciprocated,” providing the rate of speed 
is properly graduated, it is only necessary to 
cite the case of any large steam-engine— 
particularly if of the modern high-speed 
type. The trouble with the long planers will 
be to get such a motion on the back stroke 
while retaining the present forward move 
ment. “The tribe of shapers, slotters and 
crank-planers, with their Whitworth and 
other quick-rejurns, are in this respect 
already nearly ideally perfect. Of their 
defects, more anon. 

The next faulty principle in our large 
planers would seem to be moving the heavy 
table and work, sometimes weighing tons, 
instead of the few pounds of tool and tool- 
|slide. Machines embodying the latter ar- 
rangement have frequently been built, and 
yet we do not see them extensively offered 
|in the market. Just why this is it is not 
“asy to say, unless they are unpopular be- 
cause a stationary man can watch and man- 
ipulate a stationary too] better than he can a 
moving one. Probably another reason is 
that it is simpler and easier to make the tool 
move in only two of the principal lines of 
motion necessary, rather than in all three of 
them. The advantages are, however, so 





| great, especially in the matter of allowing : 
| very quick return motion, that we shall 
| probably not have to wait many years to see 
all our largest planers built upon this princi 
| ple. 

Another promising field for improvement 


| 
! 
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in these machines lies in making practical 
the theoretically beautiful idea of avoiding 
all trouble about returning the work or the 
tool, by not having any ‘‘return,” to 
speak, but in letting the tool (or tools) cut in 
beth directions. This has been attempted, 
and in some cases has been made to work 
well upon plain fiat surfaces. The reason 
more success has not been attained is, I 
think, because the experiments have mostly 
been made with ordinary planers, which are 
not adapted for resisting the heavy cutting 
strains equally well in both directions; and be- 
cause no proper cutting tool has been ‘‘ stud- 
ie 1 out” which would automatically reverse 
itself, and which would present its cutting 
edge in exactly the same relative position to 
the work in back and forward stroke—onc, 
too, which would be adapted to any direc- 
tion of feed. The tool which does this suc- 
cessfully will certainly not be of the rough 
forged style. It will, rather, possess the in- 
herent refinement of nature found in a twist- 
drill or a milling-cutter. 

However desirable the fundamental im- 
provements suggested may be (ora combina- 
tion of two of them, which would render the 
other unnecessary) there is no reason, while 
the inventors are developing them, why the 
present style of planer should not be made 
of much better design than any now in the 
market 

Excellent in most respects as many mod- 
ern planers are, they all are chargeable, in 
more or less degree, with a certain deadly 
sin, viz.: refusing to take cither a heavy or 
an accurate ‘side cut’ upon tall work. 
This trouble is caused by either the work or 
the tool yielding sidewise when a cut is 
under way, especially after the tool becomes 
a little dull. This sideway yielding is chiefly 
due to two causes. One is the tipping or 
rocking of work-table and all, about one of 
the ‘‘vees”’ as an axis, the other ‘‘ vee,” of 
course, rising from its bearing in the bed. 
The other cause of trouble is the springing 
over of the posts on account of their being 
made too thin. 

These evils 


so 


is 


may be illustrated more 


but 


clearly by reference to Fig. 1, which is an} 


end view of a good modern planer—as good 
planers go—with the cross-head and various 
other non-pertinent parts omitted, the tool, 
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Fig.1 


however, being shown at 7. We will, inthis 
argument, take no account of the springing 
of the work itself, but will consider it 
rigid mass. 

Of course, where the work is thin and 
somewhat flexible in form it must be arti- 
ficially ‘‘ backed up,” or else we must be 
content with light cuts. Supposing then this 
high, rigid piece of work to be securely 
fastened to the table, and to have a 
pressure brought to bear upon it by a cut at 
T. Suppose the center of gravity of work 
and table to be over the point B. Then will 
the force exerted by the tool in the direction 
of the arrow act through the long arm of a 
lever, 7’, A, and the resistance to that force 
(the weight of work and table) through the 
short arm, A, B. 

It may here be incidentally remarked that 


as a 


side 


a good workman will set such a piece of work | be worth counting 





as far toward @ as_ possible, in order to 
lengthen this latter lever-arm. The conse- 
quence of the above-mentioned action is that 
if the tool pressure be too great the table 
rises at C, swinging about the point A as an 
axis. Practically this rising is small in 
amount and is scarcely noticed, but it is often 
enough, when the forces are nearly balanced, 
to make the tool ‘‘ glance” and produce very 
uneven surfaces. 

The obvious remedy for this evil would be 
some sort of ‘‘ gibbing-down” of the table, 
but as no method of doing this has yet been 
contrived, which is as simple, cheap and 
altogether satisfactory as the present open 
‘“*vees,” the next best thing to do would be to 
spread the ‘‘vees” farther apart (thus length- 
ening the horizontal lever-arm) as shown at 
A’, C’, in Fig. 2. 

This diagram shows a planer of the same 
general dimensions and capacity as in Fig. 1, 
with improvements in design which 
































Fig.2 


make it vastly more useful at a but slightly 
increased cost. 

The other evil spoken of, the springing 
over of the posts at the top to a position 
shown (to an exaggerated extent) by the 
dotted lines, D, #, F, G, Fig. 1, may be 
practically remedied by making the posts 
very considerably thicker. This thickening 
need, of course, be done only at the lower 
end, in the same shape as for any projecting 
beam subjected to lateral strains, and should 
be about as shown in Fig. 2. 


It must be remembered that the stiffness of | 


these posts sidewise is as the square of their 
thickness, hence every inch of metal added 
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at their sides increases their utility in a very 
great degree 

In Figs. 3 and 4 horizontal 
sections of a planer post at S, Fig. 1, either of 
which is of a common form. 


9 


wy € 


are shown 


Fig. 5 shows 
a section at S’, Fig. 
much stronger. 

If it be objected that a parallel rib upon 
the front of the post, as in Fig. 1, is better 
to clamp the cross-head to, I would reply 
that there need be no trouble in arranging 
this matter in Fig. 2 


ind is seen to be very 


2. One obvious method 
would be to fasten it by bolts in front, with 
their heads sliding in the tee-slots shown. The 
elevating screws could also, in this case, be 
placed in front. I am aware that there are 
a few planers in the market having a feeble 
and ghostly attempt at a truss-shaped rib on 
the side of the post, but it is too trifling to 


| and triangles. 
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Fig.5 





Just why (if we may moralize a little upon 
so immoral and painful a subject) this ab- 
surd construction—a parallelogram of iron 
bars, three of which are slim and springy, 
without opportunity for diagonal ties or 
braces—has always been used by our best en- 
gineers upon one of their most splendidly 
conceived machines, is one of the mysteries. 
It must be that this particular point has 
been overlooked by the busy brains which, 
each time they evolvea fresh batch of cun- 
ning improvements, must still leave some 
parts of the construction to be settled by 
precedent. Thus this trait (of side-springing 
posts) has been inherited from some early 
planing machine, and it has chanced that, in 
all the improvement by careful cross-breed- 
ing, this one has never been ‘‘bred out.” 
Who will do it?) Probably some one who re- 
members, when a small boy, having tried to 
rear some embryonic engineering work, and 
utilize as one of its members his old loose 
ITe will 
remember the bitterness with which he dis 
covered that the thing wouldn't ‘‘stay 
square,” and perhaps, if he had commenced 
to study geometry, how he consoled himself 
by meditation upon the relative, but immu- 
tably different, qualities of parallelograms 
He will further remember, 
in his early machine-shop experiences, how he 


jointed slate-frame, minus its slate. 


found that he could never get a great, heavy, 
solid cut upon the side of a tall piece of 
planer work as he could upon the (top. 
This man will slightly modify the present 
planing machine, and give us something in 
which the different members, including the 





It consists of an ejector connected with a 
steam pipe, and a water pipe, as shown, 
The delivery is through a hose, with a nozzle 
attached It occurs in many localities that 
the foree of water furnished for washing 
boilers has an insufticient force to thoroughly 
cleanse the inside, especially of locomotive 
boilers, and wash out the scale and deposit. 
Furthermore, cold water is objectionable for 


washing out steel boilers, iron, or boil 
ers having steel fire-boxes, as many in 


stances are on record where steel boilers, 
particularly furnaces, have been cracked by 
washing them with cold water. When 
warm water was adopted there was no further 
trouble from that source. 

For washing boilers a } inch nozzle is used 
to insure sufficient force to the stream de- 
livered. The apparatus can be placed upon 
a trestle or stand, or may be attached to a 
boiler placed upon a small car to be moved 
about from place to place for convenience. 
In filling a boiler, warm water is supplied so 
that the damaging effect of filling it with 
cold water is obviated. By removing the 
| nozzle the hose may be readily screwed to 
| any convenient valve or pipe leading to the 
boiler. 

One of these ejectors attached to a locomo 
tive tender forms a very convenient and re 
liable fire apparatus for use along the road, 
or in case of fire at a wreck, when the 
engines are not wholly disabled. 

The straight-way water valve has 
adopted to avoid friction and to enable 
the operator to move it quickly. 
pipe is 14” diameter, to be connected with a 
hose or pipe, when desirable, of the same 
The delivery is 2”, having a 
coupling of that size. With a steam press 
ure of 75 pounds, and a good supply of 


been 


The steam 


size. hose 


water this apparatus will throw a stream 
equal eflicient 
There is an old saying that ‘‘ warm water 


to an steam  fire-engine. 
| puts out a fire as quick as cold water.” 


Several leading railroads have this ap 
paratus in successful use for the purposes 
described. 
_—_- —— 
Occasionally the members of one or another 
trade are stirred up to a sense of the sup- 
posed injury that improved machinery and 
processes are working towards them. Just 


at the present time it appears to be the job 





table and the posts, are reasonably well pro- 
We, the machine 
tool users of this decade, are the men who 
will welcome its advent. 


portioned to each other. 


sm 
Steam Boiler Washer, Filler and Fire 
Extinguisher, 
The above engraving represents a new 


form of ejector, adapted to the work of 
washing out boilers, filling the same, and 
for the purpose of putting out fires. 

This piece of apparatus made by 
Nathan & Dreyfus, 92 and 94 Liberty street, 
New York, and now figures conspicuously 
the exhibit named firm at 
the Railway Exposition at Chicago. The 
engraving will convey to the mind of the 


is 
of the above 


in 


reader a clear conception of the simplicity 
of this apparatus 


bing blacksmiths who claim that improve 
ments have encroached upon their business, 
until they do not get as much work 
formerly. Looking twenty-five or 
thirty years, few will be inclined to dispute 
this, as then the day’s work of this class of 
workmen began anywhere from four to six 
|o’clock in the morning, and continued until 
nine in the evening. Now they work ten 
hours. As to improved machincry and new 
means of accomplishing ends affecting the 
blacksmith, it is probably true that it saves 
him a good deal in the way of hard work 
and drudgery, and enables him to live much 
better on the product of fewer hours’ work, 
The skilled blacksmith will always be indis 
pensable in almost every manufacturing in 
dustry and in every locality. There are too 
many things in his trade that require the 
exercise of judgment and thought to allow 
a machine to supplant him, and it may be 
added that it is a difficult matter to make a 
satisfactory machine of a blacksmith. 


as 


back 
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Not True. | 


| 
Before the small amount charged is 
accepted and the patent issued, the authori 
ties assure themselves that the patent applied | 
for is not an infringement upon any which | 
have preceded it.—San Francisco Sunday | 
Chronicle. 


* %& % 


The above, which is given additional au- 
thority by being quoted in a publication 
especially devoted to giving information re- | 
lating to patents, is a pleasant fiction, as | 
many new to the patent business have found 
out not entirely to their satisfaction. As a 
matter of fact, if it is granted that the au- 
thorities do the best they can under the cir 
cumstances, it goes but a short distance in 
the direction indicated. With the number 
of patents extending to hundreds of thou- 
sands, the difficulty of always determining 
that a patent, if issued, will not infringe 
another is practically insurmountable by 
any means employed, or likely to be em 
ployed. Probably the impossibility of the 
undertaking sometimes operates to prevent 
as much being done to this end as would be 
were there a reasonable probability of suc 
cess. But it is not to be supposed that ex- 
aminers and commissioners shall always 
judge infallibly when it frequently takes the 
courts years—enlightened by volumes of ex- 
pert testimony and the record of intermin- 
able experiments—to decide the matter after 
the patent issues. Those who obtain patents 
should do so with the full understanding 
that their title from the Patent Office by no 
means insures them in the enjoyment of 
what they suppose themselves to have been 
the first to invent. Too much reliance on 
statements similar to the one quoted have 


and in senseless condemnation of the entire 
patent system. This system, like all others 
of human origin, lacks the quality of perfec- 
tion, and thay, along with considerable good, 
work some wrong 

en eee 

As a corollary to ‘‘Inventing Things not 

Needed,” J. Edson writes with reference to 
the criticism of ‘‘ Hayseed” that its conclu- 
sion reminds him of Bret Harte’s story of 
the California gambler, who, after devoting 
a half hour to draw poker, in which time he 
pocketed more money than ‘‘ Hayseed” 
claims to be making in a year, supplemented 
his work by the remark, ‘‘ There is them that 
thinks keerds a waste of time.”’ 

_- °C 


A new sleeping car which is to be put upon 
some of the railways consists of sections of 
two berths crosswise of the car with passage 
at the ends and separated into private apart- 
ments as in state rooms. 


a> 


Computing the Angle of Taper Lathe 
Work.—Tool Adjusting Device. 


By Frank H. RicHarps. 





A young correspondent consults me upon a 
question which should be of interest to others 
in the trade, and I venture to consider it on 
the page of the AMBRRICAN MACHINIST. 
He says, substantially: ‘‘ Having to bore 
with a compound rest a cross-head with a 
taper of }” in 5”, how many degrees should 
the rest be set over to produce that taper?” 
He flatters himself that he has hit upon a 
novel and valuable mode of solving this and 
similar questions, and if I succeed in show- 
ing only the fallacy of it, I trust he will 
take the lesson kindly, as I certainly so 
intend it. 

The solution he suggests is as follows: }’’ 
in 5” is 1” in 20”. No. of deg, in arc whose 
length equals rad. is 57.2858, or about 
57°17’40". (To be strict in our arithmetic, | 
find 3.1416 : .5 :: 360°: 57.2956°, or 57°17’ 
44+), This divided by 20, and again by 2 
gives 1°25'56” as the angle to set the rest to 
produce the desired taper. My corre- 
spondent further says: ‘‘I tried the method 
upon several other reamers with satisfactory 
results.” What means he had of reading 
minutes and seconds upon his compound 
rest, and so proving his accuracy, he does 


not overcrowded with such facilities. Had 


| our friend been thorough enough in his in- 


vestigations to try his method upon an ex 


| aggerated case, he would have readily found 


that he was wrong. Suppose that the re- 
quired taper, instead of 37” ,in 5”, had been 
10’ in 5’. That is, the eye of the cross 
head being 5” long, suppose that the hole 
was 2” at one end and 12” at the other, it is 
evident that the angle required would be 
15° ; but by our friend’s method it would be 
57°17'40". The error, not readily percepti 
ble on the smaller angle, but still existing, 
arises from attempting to compute by arith 
metic alone, on the circumference of a 
circle, an angle the measure of which is 
stated in terms of the tangent. A glance 
at Fig. 1 will show that radii cutting equal 
measures of the tangent do not cut off equal 
portions of the circle. 

Doubtless it would be desirable, and more 
convenient all around, to have the tapers 
upon machine work always stated in degrees 
and minutes ; but we are not likely to soon 
see this brought about. The table of tan- 
gents in any good pocket-book affords a 
ready means of converting the measure of a 
taper from one form to the other. When 1 
venture to write a line or two in the AMERI 
cAN Macurntst I hope I never forget that 
everybody does not know everything, and 
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for the sake of some who may not know, I 
offer a little explanation of one use. of the 
table referred to. Every machinist should 
have as one of his tools a good ‘ pocket- 
book” of tables and mechanical informa- 
tion. If he isto have but one, Trautwine’s is 
not the best, as it is designed more especially 
for civil engineers, but Trautwine’s table of 
‘* Natural sines and tangents toa radius 1” is 
the best of its kind within my reach. By 
this table, if you have the length of the 
radius, C, B, Fig. 2, and the angle, A, C, B, 
ther the length of the tangent, A, B, the 
cotangent, D, H. the sine, b, ¢c, and the 
cosine, a b, is found. Now, if the engraver 
reproduces the figure the size I make it, we 
have C, B=1" and the angle A, C, B=30 

then on referring to the table we find the 
tangent for the angle 30° to be .57735, or a 
little more than ,’,", the cotangent 1.73205 
or nearly 14’, the sine .5 or exactly 4” and 
the cosine .866 or nearly 3’. These can be 
verified by measurement. Of course every 
change of the angle changes the relative 
length of these lines. Now to apply the 
table to our purpose. I may observe that 
the taper?” to 5’, which our friend was to 
bore his cross-head was (with all deference 
to the noble army of railroad engineers of 
whom, alas! Iam not one) insufficient. | 
have found trouble in more than one good 
stationary engine from having the end of the 
piston-rod too straight. Suppose we want 
to bore a taper of 14’ to the foot. Now 14’ 
is 4 of a foot or .125 (oh ! the blessed mem 
ory of York State shillings as a help in the 
conversion of eighths and sixteenths into 
decimals, ;'; is sixpence, or .0625, 4isa shil- 
ling, or .125, ,', is eighteen pence or .1875, 
&c.) Of course we require but one-half of 
the angle we are to bore to set our compound 





not tellme. The average machine shop is 


rest, That is in this case »,—.0625. Re 


a 
ferring to the table of tangents we find 
tang. .0626, and the corresponding angle 
3°35’, which is the angle required for our 
purpose. I offer the following little table 
as possibly of some use to lathesmen. 


TABLE SHOWING THE ANGLE TO Set A Com- 
POUND Rest TO BoRE A GIVEN TAPER. 


Taper in in- Angle to set Taper in in- Angle to set 
ches to 1 ft. rest. ches to 1 ft. rest. 
in length. | deg. | min. deg. | min. 


in length. 


n | 018 23 6 32 
i 0 36 3 7 8 
3 0 54 3} 7 47 
} 112 34 8 18 
3 1 30 38 8 53 
3 47 4 9 28 
i 2 5 4} 10 2 
i 2 23 4} 10 37 
13 2 59 43 11 12 
14 3 35 5 11 46 
14 4 10 5} 12 20 
Q 4 46 54 12 54 
2} 5 21 BY 13 28 
2 5 57 6 14 2 


While upon the subject of taper work, I 
may mention the necessity ef adjusting the 
tool to the height of the center. It is absurd 
to mention it, of course; but I mention it 
because it is not often thought of by 
lathesmen. 
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A true taper cannot be produced unless the 
| point of the tool is just the height of the 
center. In boring a taper hole, the large end 
/is usually outward. If the tool be not the 
| height of the center, its inaccuracy, though 
imperceptible at the big end, may still be 
enough to cause serious inaccuracy at the 
small end. Asa serviceable adjunct of the 
lathe, and not unworthy a place in the 
AMERICAN MACHINIsT’s collection of ‘‘ shop 
kinks,” unless friend Lyne has a monopoly 
of them, I suggest a template like Fig. 3, 
fitted t6 the ways of the lathe, and the top 
of it just the height of the center. It may 
be cut out to make it light, and perhaps the 
corner, C, B, might be cut off to the dotted 
lines without loss to the community. The 
center at C will be found serviceable for 
using compasses in truing up work in the 
steady rest. 

If the holes in our steady rests were bored 
out truly, work might be adjusted in them 
by simply measuring from the inside of the 
hole to the piece of work. The dogs of the 
steady rest could be graduated, and work 
could be centered in that way, but that 
arrangement would soon be upset by the 
wearing of the dogs. No one ever saw a 


Horse Power of Steam Pipes and Steam 
Openings, and the Losses due to Con- 
densation and Friction. 


By A. F. NAGLE. 


The following tables were prepared with the 
view of obtaining some basis of judgment 
for the correct size of steam pipes, and 
the losses entailed therein. The practical 
form of the problem is an engine located at 
a given point requiring a given amount of 
steam of an assumed pressure, and a boilera 
certain distance therefrom; required the 
size of pipe entailing the least loss of fuel. 
Certainly it canbe too large or too small ; 
what shall it be ? 

A horse-power is taken at 30 Ibs. of 
steam of the assumed pressures per hour. 
For the sake of comparison the velocity of 
the steam is always taken at 100 feet per 
second, and a length of 100 feet of steam 
pipe. The pipes are taken to be the actual 
sizes of wrought iron piping. 

Assuming the velocity at 100 feet per 
second and the steam pressure, our steam 
tables enable us to compute the amount of 
steam passed per hour and its equivalent 
expression in horse-power. 

To find the loss of pressure due to the 
velocity of 100 feet per second, I have no 
direct experimental data to guide me. The 
best data I have is that given in D. K. 
Clark’s excellent engineering work, page 
396, the ‘‘ Flow of compressed airin pipes.’’ I 
see no reason why it is not analogous to that 
of steam or gas, which it may be considered 
as being solong as itis dry. From the data 
there given I have computed the loss of 
pressure in the table. The law holds that 
this loss of pressure is the same for all 
lensities; that is, whether the pressure 
be 15 Ibs. or 115 Ibs., as long as the velocity 
is the same, the loss by friction will be 
the same. It is also found that the 
loss depends directly upon the length of 
the pipe ; that is, double or halve the length, 
and the loss will be twice or one half as 
much. If the diameter be changed, the loss 
will be inversely proportional ; that is, if 
the pipe be doubled in size, the loss will be 
one-half as much, Lastly, the loss will be 
as the square of the velocity ; that is, if the 
velocity be doubled or thribled or halved, 
the losses will be four times, nine times, or 
one-quarter times as much. 

To illustrate these laws by the table, let us 
ascertain what the horse-power of a 3” steam 
pipe is with 60 lbs. boiler pressure. In the table 
it is 108 horse-power, and 4.71 horse-power 
is lost in every 100 feet length of pipe; that 
is, we would require 64.71 Ibs. at the boiler 
to give 60 Ibs. at end of 100 feet. If pipe 
were 400 feet long, it would require 18.84 
Ibs. excess, etc. If the diameter were only 
115”, instead of 3”, to pass the same quan- 
tity of steam, the velocity would be doubled, 
entailing four times the loss due to twice 
the velocity, and twice that again for being 
only one-half the diameter, or eight times as 
much as it would be in the3” pipe. So that, 
to sum up, there would be 18.84 x 8=150.72 
Ibs. required to force the same quantity of 
steam (60 Ibs. at terminus) through an 114” 
pipe 400 feet long, while it required only 
18.8 lbs. in one of 3” diameter. 

Distinct from the question of loss by ra- 
diation, is this loss of pressure to overcome 
friction. Does this represent an actual loss 
of fuel? I think not. This friction engen- 
ders heat, and the heat dries or superheats 
the steam. 

I will now consider the loss due to radia- 
tion. Again, referring to Mr, Clark’s book, 





steady rest that was bored out when it left | page 474, I have adopted for this calculation 
the manufacturers, and no one ever saw one | 1.25 units of heat per hour per square foot of 


that was large enough in the hole. 


setting a cutter in a stiff boring bar and feed 
ing the steady rest along over it with a ham- 


|perature, as being that for a wrought-iron 


It has 

fallen to my lot more than once to have to 
. [ss sre 

bore out a steady rest, which I have done by | pipe, covered 14 








surface for every 1° difference of tem- 
thick with felt and spun 
yarn. For a cast-iron pipe covered it is 
about the same—probably a little more. For 


mer. When we do thus bore out a steady|an uncovered pipe the loss is about double 


rest to accommodate a job, it is but a short 
time before we want it still larger to ac- 
commodate something else. How often it 
would be handy for a man to have three 


that given. 29,000 units are taken as the 
equivalent of a horse power. 

A table of the horse-power of steam open- 
ings of the sizes of standard wrought-iron 


hands, but just as surely as he had them he| pipes is also given, computed from data 


would want a fourth within a week! 





given by Mr. Clark, page 894. 
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HorsE-PoWER OF STEAM PIPES AT VARIOUS STEAM PRESSURES. 


Velocity of steam being taken at 100 feet per second, and 30 lbs. of steam per hour=one horse-power; 


Also in 100 feet length of pipe, the loss of pressure due to friction, and the condensation due to radiation. 








Horsk-PoWER OF STEAM OPENINGS 


UNDER VARIOUS STEAM PRESSURES. 


| LETTERS FROM PRACTICAL MEN. 
| 


: tc ag . ¢ ; jachs > 7 ag 3 are y « ws) ed) Se oath 8 
[This table is based upon steam being discharged into the atmosphere, or a reduced Public Dogs and Bolte—Time Slips. 


pressure of 58% of absolute boiler pressure ; and 30 lbs. of steam per hour = 1 H. P.] 

promnee — — —_ = — ——— —<—<—<———=——— | 

ue 1” pipe. | 144” pipe. | 2” pipe. 2%” pipe. | 3” pipe. 3%” pipe. 4” pipe. 5” pipe. 
lbs. Bor. EH. P. HP. Be Pe. HP. |S i 5 H. P. EHP: 
15 46 108 181 | 208 885 000 675 1,080 
25 60 140 | 285 294 518 700 891 1,400 
30 76 77 ~=—|~— 8800 420 651 880 1,120 1,770 
45 90 210 353 502 77 1,050 ,080 2,100 
5d 105 245 | 410 583 903 1,220 1,554 2,450 
60 113 260 | 4387 626 962 1,500 1,667 2,600 
75 134 312 525 745 1,137 1,550 1,985 3,120 
85 150 345 578 827 1,273 1,720 2,190 3,450 








The Shaw Locomotive in Ohio. 


By S. W. Rosrnson, 
Professor Mechanical Engineering, Ohio 
State University. 


The Shaw Locomotive while en route for the 
Chicago Exhibition of Railroad Machinery 
made a two days’ stop at Columbus, Ohio, to 
provide opportunity for delivery of bis 
address by the Managing Director of the 
Company, Mr. Wm. E. Lockwood, of Phila- 
delphia, to the Engineers’ Association of the 
Ohio State University. 

Mr. Lockwood accompanied the locomo 
tive as it made its way with its own steam via 
the Pan-Handle route. 

Learning that it was to go via Columbus, 
the manager of the road was waited upon 
and found well disposed toward the new 
locomotive enterprise. An opportunity for 
the locomotive to make a showing of speed 
was the result. 

On Saturday, May 12, two coaches were 
comfortably filled with such as dared to go 
—about sixty persons—and a run was made 
to Urbana, a distance of forty-five miles, and | 
return. This trip, for high-speed, is probably 
the most remarkable one ever made in the 
State of Ohio. 

On the out-bound trip were numerous stops 
—grades and wind were adverse, and only 62 
miles per hour was reached; but on the return 
trip seven consecutive miles were made at the | 
following rates, viz. : 

64.8—66. 7—73.5—72.0—73.5 

miles per hour. 

The record, corrgborated by several, 
showed another mile at the rate of 76.6 miles 
per hour. 

The train ran with remarkable smoothness 
at all the speeds both in the cars and on the 
Those who supposed that 70 


70.6—70.6 





locomotive. 
miles per hour meant much fuss and tumble 
were agreeably surprised that, with the 
proper means this speed could be expe- 
rienced with a train-motion so steady as to 
cause no uneasiness. Reading, writing and 
sketching, all of which were participated in 
at the full speed, could be performed with 
ease. 

There was decidedly less difference between 
35 and 70 miles per hour, as on this trip, than 
between 0 and 35, as experienced usually. All 
on board were apparently satisfied that with 
balanced mechanism and equalized strains | 





70 miles per hour might be had for every 
day. Then instead of 20 or 22 hours from 
Columbus to New York it could be done in 


10 or 12 hours. 
» 


May 12, 1883. 
RETURN TRIP—URBANA TO COLUMBUS, OHIO, 
FORTY-FIVE MILES. 


PD 
< TIME. 
a SECONDS MILES 
PER PER 
= a &. &: MILE. Hour. 
44 12 35 38 
Slow. 
43 -- 38 07 149 24.2 
42 .. 38 44 97 37.1 
41 .. 44 04 80 15.0 
40) .. 42 26 82 43.9 
39 ¢ A CBT 71 50.6 
38 . 485 06 83 A334 
37 .. 46 18 78 46.2 
36 . 42 61 59.0 
35 « £8 FB 56 64.3 
34 ~. 4 9 54 66.7 
33 .. 49 58 49 78.5 
82 .. 80 48 50 72 0 
31 -. Or a 49 18.5 
30 .. & 288 51 70.6 
29 ae ee 51 70.6 
Stopped. 
27 1 3 6 
27 1 2 16 
26 zi 8 29 73 49.3 
25 4 34 65 55.4 
24 : 5 $7 63 57.1 
23 oe 6 38 61 59 O 
22 : % $7 59 61.0 
21 - “ee cee 57 63.2 
20 . 2 Sa 47 76.6 
19 .. 10 80 69 §2.2 
18 ~~, i. Be 81 44.5 
Stopped. 
17 1 19 50 
16 21 27 97 37.1 
15 23 00 93 38.7 
14 24 24 76 47 4 
13 25 42 78 165.2 
12 26 56 7 48.7 
11 . 28 ili 75 48.0) 
Stopped. 
6 1 48 18 
5 £22 62 58.0 
4 ££ @B i 83 43.4 


Approaching Columbus, 


be 
In 1816 a man was committed in London 
for leaving his employer over a disagreement 
about wages. 
tisement, to which he was entitled by stat- 
ute, he brought suit against the Lord Mayor. 


Not receiving personal chas- 


Editor American Machinist : 

When I read Chordal’s remarks on public 
dogs and public bolts, I wondered if he did 
|}not at one time work at the Ottawa Iron 
| Works, Ferrysburg, Mich. They are now 
| bankrupt and dead— have not run since Feb 
| ruary 13. 

I believe 98'5 bolts out of 991% (there were 
Nine 
| bolts without nuts could be found as readily 
| as one bolt with a nut. The angle of thread 
| on a public bolt resembles the angle of teeth 
| 
| 


half bolts in this shop) were public. 


on a worn-out file. Most dogs in this shop 
| were, however, with straight tails, and never 
| filed square across inside; sometimes as round 
| inside as a baby carriage-wheel is outside. 
| Sometimes an odd screw out of a stuffing 
| box would be put into a dog, and a square 
lend ground on it; at other times a bolt would 
be inserted with a head two or three diam- 
|eters of the body, and probably an inch or 
| two blank immediately under the head. 

| A 2” dog and its screw, tied together with 
a piece of lacing, hung on a nail in the tool 
| room two weeks. There was about as much 
| thread remaining in that dog as one will 
| usually find in a lamp chimney. 

| Steam chest bolts were used for nut man- 
drels. <A time slip representing five hours’ 
work on a 2” shaft 8 feet long would, if 
honestly written, read something like this: 





NAME OF Jon. 


|for. When a 


The latter is taken at 1.25 units of heat per square foot per hour per 


1° difference of temperature, being that of wrought-iron pipe covered !4” thick with felt and spun yarn. Atmosphere is taken at 62° Fahr. Fora bare pipe it is about double the 
amount. 
The loss by friction is directly as the length, inversely as the diameter, and directly as the square of the velocity. 
1’’ pipe. | 114” pipe. 2’’ pipe. 216” pipe. 3” pipe. 3'4’’ pipe. 4’’ pipe. 5’ pipe 6’’ pipe. | 8’ pipe. 10” pipe. 
Boiler } sitthinaihanieiiaaginanaiet saciaattis ee, —_ 
pressure Loss by | Loss by Loss by Loss by Loss by Loss by Loss by Loss by Loss by Loss by Loss by 
H.P.of conden-| H. P. of conden- H. P. of conden- H. P. of | conden- H. P. of conden- H. P.of conden- H. P. of conden- H. P. of conden- H. P.of conden-| H P.of conden- H.P.of conden- 
pipe. sation. | pipe. sation pipe. sation. pipe. sation. pipe. sation. pipe. sation. pipe sation. pipe sation. pipe sation pipe sation. pipe. sation. 
lbs. es I oe | ye ee mF. ne. Se P. Bu. Mik ey um. Ff, me < H. P. H. P H. P. H. ©. H.P HP. | Be. se ee oe nm. P. 
15 4.5 .29 10.8 41 17.5 ol 25 61 38 75 52 86 66 97 104 1.30 200 1.42 261 1.62 409 2.31 
25 7.0 31 16.8 45 27.3 .56 39 67 60 .83 80 .94 1038 1.06 162 1.45 315 1.56 406 1.78 637 2.54 
35 8 6 .383 20.7 .48 33.7 .09 48 a 74 .88 99 1.00 128 j a 200 1.51 389 1.64} 501 1.88 787 2.68 
45 10.3 .30 24.6 50 40. .62 a7 15 88 .92 Lag 1.05 151 1.18 238 1.59 161 1.73 | 95 1.98 933 2.82 
55 11.9 387 28.5 .02 46 2 .65 66 .78 101 97 136 1.10 171 1.24 275 1.67 533 1.82 688 208 1,079 2.96 
60 12.7 .38 30.4 54 49 4 67 70 .80 108 .99 145 1.12 187 1.26 293 1.70 569 1.85 734 2.12 1,152 3.02 
75 15.0 .39 36.1 .56 58.6 .69 8: 84 129 1.03 172 |e 222 1.32 348 1.78 676 1.94 S72 2.22 1,368 3.16 
85 16.6 40 39.8 Ys 64.8 ote 92 86 142 1.05 190 1.20 245 1.36 3885 1.82 747 1.99 963 2.28 1,511 3.24 
95 is. 41 43 5 .59 70.8 Ve 101 .88 155 1.08 209 1.24 268 1.39 421 1.87 816 2.04 | 1,052 2 34 1,651 8.32 
105 | 19.7 .42 47.3 61 76.8) .%5 109 91 169 | 1.11 226 | 1.27 291 1.42 157 1.92 | 886 2.09 | 1,148 2.40 | 1,798 38.41 
115 | 21.3 .43 51.0 .62 83. Bel i 118 . 938 182 1.14 244 1.30 314 1.46 493 1.97 957 2.14 | 1,283 2.45 1,935 3.50 
Loss by) 14.14 lbs. 9.42 lbs. 7.07 Ibs. 5.65 Ibs. 4.71 lbs. 4.04 lbs. 3.54 lbs. 2.83 Ibs. 2.36 Ibs. 1.77 Ibs. 1.41 lbs 
friction 


'a well-lubricated engine would sufficiently 


lubricate a journal, if the journal were 
inclosed in a chamber through which 
the exhaust steam passed. The Gard- 


ner three-cylinder engine is so constructed 
that the crank runs in the exhaust steam. It 
receives no other lubrication, and runs per- 
fectly under all conditions of light or heavy 
load. C. M. Morse. 


{We will say in answer to the writer, 
who is the engine he 
names, that we did not say, in answer 
to P. M. 8., that a journal would not 
run under the conditions. We consider the 


crank journals of a well-designed steam en- 


agent for the 


gine as comparatively lightly loaded, and 
still believe that journals loaded to 500 Ibs. 
and upward per square inch, pressure con 
stant in one direction, would not run satis 
factorily under the circumstances named. | 


Adapting a Lathe to Cut a Coarse 
Thread, 
Editor American Machinist : 

As Tama constant reader of the AmErRI 
cAN Macuinist, | am continually coming 
across 1deas which are of great value to me. 
I was much interested in the plan of Lewis 
F. Lyne for adapting an ordinary lathe to 
chasing extraordinarily quick threads, and 
when I read it I resolved to make use of it 
the first time I wanted to chase a thread of 
coarser pitch than my latbes were intended 


person is prepared to do 


DESCRIPTION OF WORK. Hours. 
EMOD sc :6~ occte CRTONIN GE TORR KOR. alc ics\csnielnisesianeta cise leis er 10 minutes 
[Trip to blacksmith shop, including a search for a suit- 
able piece of iron to place under screw of 314” dog 
tOWMMAKE UE NOIG 8 2 RNAI. << sos sh eee vee ae As 
Searching for a monkey wrench..................... 2 a 
Hunting for bolt and piece of gas-pipe to bolt to face- 
plate to serve as driver for straight-tail dog......... 11 
Waiting for side tool which was ordered yesterday 
BEACUSE OP Nac sieVerare scala sia tainia she & o elaca eevee pA . 15 
Carrying water from foundry for grindstone......... 5 sa 
Grinding tools to proper shape, which night man had 
CUT OL US: ea eet Baar is gta a cela Sateemate atsteca tatters 4() 
Gone to other end of shop for belt-shifting pole...... 2 
1.3 
Ovder Ne: Bar ats eS GUAT A 60:0 ye sisi a occa Wa osa'e's sap raaoia nel aieeie aldslwehdads 3.30 
I, Cah aie te gue ue anion oe ecu 5 00 


I did not intend to have said anything | 


about time slips, or nut mandrels, or emery 
wheels running out of truth, three-eighths of 
an inch, or lathes with twelve teeth broken 
out of one of the back gears, or wooden 
rollers 12’ long by 2!3” diameter, used to 
hold a belt away from the corner of a girder 
overhead. I only wished to add a few words 
about dogs and public bolts. The usefulness 
of a public machine bolt is at a discount of 
about seventy-five per cent. 
J. E. McConne.u, 


An Alleged Discrepancy. 
Editor American Machinist : 
I notice in your paper for May 26th, in 
column of questions and answers, a little 


discrepancy. In question 190, P. M. 5., 


Westchester, Pa., asks whether exhaust from | 


certain things they are sure to come along to 
be done, and it was not long before I had a 
pitch, 24" diam., 
Lathe to be used, Pratt & Whitney, 16” swing, 
8’ bed, made to chase 3 threads to the inch, 
While studying out a design to adapt L. 
F. Lyne’s plan to my lathe it occurred to me 


job to chase @ 5 long. 


to loosen the small gear fastened to the 
spindle and attach it to the cone. I had it 
fixed this way, and as the back gears were 
8to1 this made the pitch 8 times as coarse, 
with no more strain on the screw or gears 

The gears used were the 
pitch or 124 threads, 112 on 
screw, 105 on stud.» The job was accom- 
plished satisfactorily. 


than ordinarily. 


same as for 4°,’ 


6 


JOsEPH B. Marrurws, 
Baltimore, May 16, 18838, 
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A Shop Tool Room in 1856, 


Editor American Machinist: 


from sand bottom to bottom of tuyere is 8”. 
The fan is a No. 4 Mackenzie ; speed, 100 


| . 
One of your correspondents names 1860 as | revolutions per minute. 
the date of the earliest ‘tool-room depart-| Our manner of charging for a 10-ton heat 
| 


ment in connection with a machine shop.” 


The Woodruff & Beach Iron Works for| coke on top of the coal. 


many years now the 
premises of the Hartford Engineering Com 
pany, at Hartford. In 
earlier the writer’s recollection is not clear 


occupied what are 


1856 (how much | charged. 


is: Coal on bed, 1,000 Ibs., with 2385 Ibs. 
This carries two 
»/tons of iron. Coke is used for the rest of 
ithe heat—215 Ibs. to each ton of iron 
We also use as a flux, ten to 


)| twelve Ibs. of Burbank & Co.'s fluor spar to 


those works had a room exclusively devoted | each ton of iron. 
to making and repairing all small tools, and| —[t will be seen that we use coal on the bed, 
| 


| o . . . 7. | 
another in which all such tools were hand- | our reason for doing this being that we find, | 


able racks and shelves, and systematically 
The two 


using coke alone. 


. * | : . 
somely and conveniently arranged on suit- | with this cupola, the result is better than by 
| 
| 
| 


given out, charged, and returned. 
} 


rooms would doubtless have been one, had 


available space permitted. 


Some who read this will recall the tool- 


keeper of that time and place, with his ging- 
ham over-jacket, and spectacles which flashed 


reproof upon the boy who returned a tap 
unwiped or a flat drill changed from its 


marked size. A. B. Coucn. 
Allowance for Press and Journal Fits, 
Wditor American Machinist : 

In reply to your inquiry as to our practice 
in allowing for press and journal fits, our ex 
perience is that different castings require dif- 
ferent allowances for press fits. Neither do 
we find, after considerable experimenting, 
that it is advisable to make for different di 
ameters a certain allowance per unit of diam 
eter. For diameters ranging from 3” to 7” 
the following is as near our practice as can 
be conveniently expressed : Add 1-1000 in. 
for each inch diameter, and a constant of 
3-1000 in. additional. Hard or soft iron, the 
amount of metal outside the hole, and the 
cliaracter of the turning and boring—all 
make a difference in the force required to 
press the parts together. Hence I do not be- 
lieve any formula will quite equal the skill 
of an experienced man, or that the best re- 
sults can be obtained by a formula, without 
modification tempered by good judgment. 
But the rule will help those that have had no 
experience, if used for sizes between 3” and 
7”. For piston rods forced into solid pistons, 
it would be too much. 

I think a positive allowance per unit of di 


ameter too little for small shafts and too | 


much for large ones. We find that we can 
force 3” fits together quite readily with an 
allowance of 7-1000 in., while a 10” fit, with 
ap allowance of 10-1000 in., in a solid disc 
crank 10” thick, required from 90 to 100 tons 
to force together. 


As to the allowance for running fits, we | 


tind that, for steel bushes and pins of liberal 
dimensions for the work, § to } of one- 
thousandth in. is none too much for a pin of, 
say, 1} in. diameter. 1 think the mistake is 
frequent of making running fits too tight. 
When noise results from fits as loose as indi- 


cated by this allowance, the difficulty is in | 
not having surface enough to allow the oil to | 


between the metals. 
Where a lathe spindle, or other spindle or 
shaft, must be held rigidly, this allowance 
would probably be about twice too great. 
We find our engine shafts will not pound 
when loose to the extent of 1-64 in. 
Joun E. SWEET, 
Supt. Straight Line Engine Company. 


preserve a cushion 


Wditor P 1 merica n Mach in ist . 


| 
} 
Melting Iron with Coke and Coal, | 
As there seems to be considerable interest 


in the use of coke fuel for melting iron in 
the foundry cupola, perhaps the following 


With reference to the time of melting, fuel 


made : 

Amount of iron charged........ 20,500 lbs: 
he $5) GOH NOU is: 0 0825s 5 4% 1,000. * 
ne SS OO" calgrasnplenes o0s 1,955 ‘‘ 

Pounds of iron per pound fuel... 6.94 


The blast went on at 45 minutes past 3 ; 
iron began to flow at 4, and bottom dropped 
at 45 minutes past 5. In another observed 
instance we melted a 12-ton heat in 2 hours 
and 20 minutes from the time the iron com- 
menced to flow, and in another 10} tons in 
1% hours. 

I may mention that, several years ago, 
they had occasion to melt some heavy pieces 


| 


THE ‘‘ WALTER ”’ 





/in this cupola, and found it necessary to put 
| in another set of charging doors immediately 
above the ones then in’ By opening both 
sets of doors, it makes an opening six feet 
high. On the staging we have a Pratt & 
| Whitney iron crane, the jib of which racks 
out. With this we can lower a heavy cast- 
|ing ito the center of the cupola. In this 
| way we melted a drop bed that weighed 
| 6,000 Ibs., using Lehigh coal. 


| We have a smaller cupola, in which Ihave 
| made some alterations, so as to use all coke, 
|I will at some future time give you an ac 
| count of its working. 
E J. GARDNER, 
Foreman Pratt & Whitney Co.’s 
Iron Foundry. 


Making Castings with Long, Small 
Cores, 


| Kditor American Machinist : 


Occasionally a casting is wanted three or 


account of its use in the Pratt & Whitney 
Co.’s foundry may be acceptable. I may say 
that we do not use coke on the point of econ- 
omy, so far as the cost of fuel is concerned, | 
but because the castings from iron melted | 
with coke have a finer grain and are softer | 
than when the iron is melted with coal. In| 
other words, we use it because we get better | 
castings by doing so. Incidentally, I may 
also say that we melt faster with coke than 
with coal. 

Our large cupola is a ‘‘ Mackenzie,” with 
continuous tuyeres and two supply pipes and | 
air chamber inside the shell. The size is 
10x48” at the melting point. The distance | 


| 
| 
| 
| 





|four feet—more or less—in length, with a 
;small hole 1’ or less in diameter through its 
entire length. The exact diameter of the 
hole is not generally of so much importance 


as that it shall be reasonably straight. Core 
boxes, 1” diameter and three or four feet in 
length, are not very common in the average 
foundry, and a 1” core four feet long would 
possess a good many elements of uncertainty, 
when surrounded by any considerable quan- 
tity of metal in a casting. 

A friend of the superintendent came to 
me about eight o’clock one day recently, and 
wanted eight castings that day, the castings 
to be four feet six inches long and ten inches 


used, etc., the following observations were 





16x42-Incu PLANER. 


square, with a hole through their entire 
length to easily receive a 1” rod. Slight 
imperfections on the surface of castings 
would be tolerated, but the holes must be 
quite straight. For about five minutes I was 
perfectly satisfied that lunacy and idiocy 
were frightfully on the increase, and the way 
I hauled that superintendent over the coals 
(when he was safely out of hearing) had a 
good effect in relieving my mind, and when 
| the vent was well off I thought I wou!d do 
| the job out of pure spite. 

I had eight pieces of gas pipe that would 
let a 1” rod pass freely through them cut off 
| 5 feet 6” long, soas to leave 6” on each end 
for print. I had them coated with shellac, 
quite thick, and sifted on them fine parting 
| sand until no more would stay. They were 
‘put where they would keep warm and dry 
nicely, and when dry I blacked them care- 
‘fully, and then rammed, them full of green 
sand facing, ramming up a 14” vent rod in 
the center to let off the vent. This was done 
so that if the sand, blacking, etc., should 
cleave off the outside, there would still be 
sand inside to defend the hole and prevent 
collapsing. These cores were ready to set 
in two hours, and it was found that when in 
place in the moulds they were so stiff and 
rigid that no chaplets were required. The 
cight pieces were cast and came out all 





right, the holes being as ‘‘ straight as a gun- 
barrel.” 

The pipes being a little loose, I expanded 
the ends with a taper plug. The expansion 
of the pipes bulged out each end of casting 
about 4’, which was chipped off. The cast- 
ings were cast horizontally, and were as 
sound on the cope as if cast solid. 


FOUNDRYMAN. 


Experience in Tapping Nuts, 
Kditor American Machinist : 

Fourteen years ago this summer I began 
to unravel the mysteries of the machinist’s 
trade in the following manner: I was placed 
in charge of a nut-tapping machine. This 
machine had right and left hand taps, which 
stood upright, and were used for tapping 
cast iron nuts for thimble skeins. The taps 


The “Walter” 16x42-inch Planer. 


We present with this an engraving repre- 
senting a 16x42-inch planer now on exhibi 
tion at the Railway Exposition in Chicago 
by E. P. Bullard, 14 Dey street, New York. 

The bed of this planer is of more than the 
usual depth, and is well braced internally. 
As will be seen, the uprights extend to the 
floor or foundation, terminating in legs for 
supporting one end of the planer, which sup- 
port comes immediately under the strain due 
to the action of the cutting tool. The rack 
is cast in one piece with the table, and, as 
well as all gearing, is cut. Therunning gear 
is enclosed for protection from chips and 
dirt. 

The feed is operated directly from the 
end of the pinion shaft, with which it is 
automatically locked and unlocked for the 
purpose by the operation of the back dog. 
The reversing lever is fitted with a hinged 
finger, which by lifting permits the table to 
be run to the front end of the bed, this finger 
resuming its proper position by gravity after 
the dog has passed over it. The ratchet 
box, with which the quadrant gear connects, 
an be applied to either the screw or the ver- 
tical feed rod as desired. 

The vertical and angular movement of the 
head can be accomplished by the use of 
either crank, the crank fitttng at both ends 
of the cross rail. : 

The wrought work subject to bruising is 
case-hardened, and the shafts are of stecl. 


—_—__ape— 





Some Exhibits at the Railway 
Exposition. 


The National Exposition of Railway Ap- 
pliances was opened at Chicago last Thurs- 
day afternoun with appropriate ceremonies. 
The entire floor space of 500,000 square feet 
(including main building and annexes) has 
been engaged, although not all of the ex- 
hibits are yet in place. Some of the ex- 
hibitors have expended liberal amounts in 
fixing up and filling the spaces assigned 
them; and upon the whole much credit is 
deserved for the attractiveness of the dis- 
plays. This is a purely mechanical exhibi- 
tion, but it would be hard to find any one 
who would not take an interest in what is 
shown. This week we show a plan of tke 
floor of the main building, and have gathered 
a few notes on some of the exhibits. The 
electric railway runs around the gallery just 
over the main floor. Much of the machinery 
is shown in motion. 

The Yale & Towne Manufacturing Com- 
pany, Stamford, Conn., exhibit among other 
things a 10-ton hand-power pillar crane for 
railway usc, a 5-ton jib crane for hand-power 
and a 3-ton hand-power traveling crane with 
stationary crab at one side. 

They also show a number of light pulley 
block travelers and blacksmith and forge 
cranes, also overhead tramways. There is 
in this space a full line of Weston differential 
pulley blocks, crabs, winches, double lifts, 
and light hoisting machinery in general. 
The design in this department has been to 
show gencral types, it being impracticable to 
show any of the largest machinery made by 
this company on account of the limited space 
at their disposal. These machines, however, 
are properly illustrated by drawings. 

They also exhibit a 2Q-ton Emery platform 





had probably been often re-sharpened with a 
three-cornered file in the hands of a skilful (7) | 
workman. Said skilful workman, I think, 
must have had the idea uppermost in his 
mind that the teeth must have clearance, no 
matter how much; and pitch, no matter how 


scale, 2 20’ Emery pressure gauge,and expect 


}to exhibit a 50-ton Emery testing machine, 


although it is not yetin position. In the line 


}of locks they exhibit various styles of locks 


adapted for car use, also padlocks for 
switches, and a special lock for freight cars. 
Nathan & Dreyfus, of New York, exhibit a 





much. 

I remember one set of these taps with 
eight threads per inch and six rows of 
teeth, which, if started into a nut easily, 
might make the desired internal screw; but 
if a little more pressure was applied when 
starting, the nut would run down ‘like | 
lightning,” and we would have instead of a | 


| 


nut with a single thread of 1,’ pitch, a nut | 
with six threads of 7,” pitch. | 


J. E. McConneE.Lu. 


| water elevators for water stations. 


| general live of their specialties, notably their 


new monitor lifting locomotive injector, a 
non-lifting locomotive injector, and the new 
combined boiler washer, filler, and fire ex- 


| tinguisher, for use in engine and in round 


houses. The latter is illustrated on page 3 
this week. There are also shown rod and 
guide oil cups for locomotives, lubricators 
for the cylinders and steam chests, ejectors and 
Watky’s 
loose valve seats also constitute a part of this 
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exhibit. 
Toothe. 

E. G. Felthousen, of Buffalo, N. Y., dis- 
plays his combination ratchet drill, hand 
cylinder and automatic cylinder oil pump, ball 
and wheel gauge cocks, flue scrapers and 
brushes, and pipe tongs. 

The National Manufacturing Company, 
New Haven, Conn., exhibit their combina- 
tion lathe chucks, universal lathe chucks, 
and independent lathe chucks. 

Brehmer Bros., of Philadelphia, do not 
make a large display, but, nevertheless, their 
exhibit is an interesting one. By special 
machinery, lately constructed, they are cut- 
ting bevel gears, of which they place samples | 
before the mechanical public at this exhibi- | 
tion, claiming for them greater accuracy and | 
smoothness of running than it has heretofore | 
been possible to make such gears. 
circular says: ‘‘ Wheels or pinions with as 
few as 12 teeth will gear as regularly as 
those with a greater number of teeth.” The 
wheels on exhibition were made on their 
first or, rather, experimental machine. They 
are now building a better and universal ma- 
chine, and propose also to make hyperboloidal 
wheels. They hope to place on exhibition, 
about the last week of the fair, wheels of 
different proportions, made on their new ma 
chine. 

The Buffalo Forge Co., Buffalo, N. Y., 
show a full line each of their portable 
forges, power blowers, hand blowers and ex- 
haust fans. 


The whole is in charge of William 


Their | 





of liquids and gases, and all apparatus for 
the manipulation of liquids, air, gas, steam 
and vapors generally. The injectors for 
boiler feeding are represented in sizes from 
the No. 1, with 1g inch connections, to the 
No. 16, with 3 inch connections, which lat- 
ter, according to their list, delivers from 
6,000 to 8,000 gallons per hour, and is said 
to be the largest regular size in the market. 

They are all constructed on the Korting 
double-tube principle, or a combination of 
two apparatus, one feeding into the combin 

ing tube of the next one, involving, it is 
claimed, self-regulation under all pressures 
of steam, making a high temperature of the 
and allowing the | 
feed water to be raised by suction to a verti 

cal height, which equals that of pumps in 
first-class condition, being 24 feet. They 
als®show sizes from ‘4 inch to 3 inch lifters 


feed water admissible, 


or syphon pumps for both water and acids. 
They are adapted to different situations for 
moving liquids on even levels, or to elevate 
them to considerable heights. For the latter 
purpose the instrument is called a steam jet | 


| fire engine, or boiler washer, as it may be 
| used for either purpose. 


It is used in wash 
ing out locomotive boilers, forcing a large 
‘volume of water with great speed over the 
| surface to be cleaned. Steam-jet air injectors 
|and exhausters for various purposes are also 
Their jet 
| steam engines and pumps is a recent produc- 
|tion. It is constructed to produce a high 
| vacuum with but 10 to 15 feet fall of water. 


| shown. induction condenser for 








ton, Del., show the following machine tools 
of their manufacture: A 36”x36’x13-foot 
planer, a 25’x16-foot engine lathe, an axle 
lathe, a caravheel borer, a hydrostatic car- 
wheel-press, a 12” slotting machine, 40” and 
48” radial dri'ls, an upright drill and a 219” 
cutting-off machine. In addition to these 10 
machines are shown a line of small tools from 
their gauge department, such as standard 
gauges, adjustable reamers and measuring 
machines. Many of these machines have 
been described in our columns, and most of 
them are moré or less familiar to our readers. 
The exhibit is in charge of Wm. Betts, Vice 
President of the Company, who remains for 
a week or two at the fair. 

The Inspirator Company of 
Boston make an exhibit consisting of a full 
line of stationary and locomotive inspirators, 
The article 
in this space is a ‘‘non-lifter” which will 


Hancock 


also ejectors or lifters newest 
claim more specific attention in these columns 
the S. A. Randall is in 
charge of this exhibit. 

The A. 8. Cameron Steam-Pump Works 
of New York show a pump and boiler for 


before fair closes. 


water-station service, a medium-sized direct 
acting in operation, an improved 
Sewell and crank and tly-wheel 
pump and a drawing showing the mecbanical 
the Cameron 


pump 
Cameron 
arrangement of valve move- 
ment. 

E. P. Bullard, 14 Dey street, New York, is 
|exhibiting the following machine tools of 
| his own manufacture: One 16” x8 ft. Bridge- 
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their regular line of productions, viz.: lathe 
chucks, brass finishers’ chucks, milling ma- 
chine chucks, drill lathe chucks, upright 
drill chucks, cutting-off lathe chucks, car- 
wheel chucks, two, three 
chucks, and many others. This exhibit is 
in charge of E. B. Bailey, secretary and 
treasurer of the company. 

The Deane Steam Pump Co., of Holyoke, 
Mass., occupy a space on the west side of the 
large Corliss engine, facing the aisle on the 
west of that engine, also having a frontage 
on the aisle at the north. In the corner of 
their space stands an upright boiler and a 
single base, with all con- 
as furnished to railroad 
This is shown in opera- 
tion, as is also a duplex pump, both drawing 
water from an open tank within their space, 
and discharging four or five streams each 
into the tank again. In addition to other 
samples of pumps, they show one of regular 
size, with portions cut away, so as to clearly 
show the construction and operation of all 
the internal mechanism. 


and four. jaw 


steam pump on a 
nections complete, 
pumping stations. 


. Be 
Papers by Mechanical 


Engineers. 


The following papers are to be read at the 
meeting of the American Society of Mechan 
ical Engineers, at Cleveland, June 12th, 13th 
and 14th : 

The Marine Engine of the Lakes, with 
iu Device for getting them off their 
Dead Centers. ... J. F. Holloway 
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The space assigned to Manning, Maxwell 
& Moore, 111 Liberty street, New York, con 
tains, Ist, A general line of the Ashcroft 
Manufacturing Company’s goods, consisting 
mainly of pressure and vacuum 
revolution counters, hydraulic gauges, test 
pumps, and locomotive spring balances. 
2d, A full line of the Consolidated Safety 
Valve Company’s well-known pop safety 
valves for stationary, locomotive, marine, 
and portable boilers. 3d, Track tools, ma- 
chine taps and dies, also a new machine for 
welding the ends of locomotive tubes; the 
latter is an interesting novelty, which will 


gauges, 


receive more attention in these columns 
before the close of the exhibition. These 
three exhibits are in charge of W. 5. 


McGowan. 

The Hendey Machine Company, Torring 
ton, Conn., have a display-of machine tools 
comprising a 15” and a 24” shaper; planers 
16’x4’, 20°x5’, and 24’x6’. They expect 
soon to have in place a large traveling head 
shaper of 30” stroke, weighing about 4 tons, 
which they believe to be the largest machine 
of the kind ever built. 

In the combined space occupied by the 
Sand Blast File Sharpening Company and 
the Trump Bros.’ Machine Company,of Wil- 
mington, Del, may be seen a “Class A” 
sand blast file sharpening apparatus in full 
blast, and the machine for grinding lathe 
centers, illustrated and in the 
AmERICAN Macurntist of January 13, 188%; 
also Trump chucks and other tools. 

Schutte & Goehring of Philadelphia, make 
a full display of their specialties in injectors 
and all apparatus for the moving and forcing 


described 


berrice| 
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The features of this latter instrument will be 
referred to agaM® during the progress of the 
exhibition. 

The space engaged by the Boston Blower 
Company is occupied by blowers, exhaust 
fans, shaving exhausters, and portable forges. 
This company says: ‘‘We make a point on 
interchangeability, first-class workmanship, 
superior design, and general adaptability.” 
Any machine will run while standing upon 
its feet, but the machines of this company 
(forges excepted) are made to run either 
standing on their feet, or on their heads or 
sides, or pitched at any angle. Their forges 
are recent productions, the blast being fur 
nished by a fan blower operated by a crank. 

Nelson Curtis, agent of the Curtis Regula- 
tor Company, Boston, exhibits the Curtis 
Pressure Regulator and Steam Trap, both 
specially adapted to heating railway trains 
They have just been adopted by the Manhat- 
New York. The 
regulator is at the hand of the engineer and 


tan Elevated Railroad of 


can be closed in an instant in case of accident, 
The throttled by 
temperature, and if desired the water can be 


steam trap works or is 


returned to the tender or discharged from 
each car. The ordinary het water apparatus 
is very expensive as compared with this 
method of heating. The of the 
danger from the burning of cars and roasting 


removal 


of passengers in the event of a collision ought 
tocommend some such car-heating apparatus 
as that being introduced by Mr. Curtis to the 
active attention of every railroad company. 
The steam is automatically shut off in case of 
the bursting of a pipe or breakage by collision 

The Betts 


Machine Company, Wilming 


port engine lathe ; one 16’ x12 ft., and one 
20”xS8 ft. lathe of same design, the latter 
having a compound turret head ; one 20” x8 
ft. Bridgeport bolt lathe ; one 16” x 16” x 42” 
Bridgeport Walter planer (illustrated on page 
6 of this issue); one Gray bolt machine. 
Mr. Bullard New York for the 
Brown & Sharpe Manufacturing Co., and 
exhibits the following of their 
One large universal milling 


is agent 
machines 
manufacture : 
universal milling ma- 
milling 


machine ; one* small 


chine ; one large plain machine ; 
one universal grinding machine} one No. 1 
screw machine. This whole exhibition is in 
charge of C. M. Woodward. 

William Baragwanath of 


regular exhibit, shows one of his well known 


Chicago, as a 
feed water heaters disconnected. He has also 
a permanent heater in operation connected 
to the boiler of the Exposition building 

The H. W. Johns Manufacturing Com 
pany, of New York, 
covered with their roofing and painted with 


show a freight car 


their asbestos paints. The articles in their 
space include pure asbestos rope packing, 
wick packing, sheathing and building felt. 
They also show samples of asbestos cement, 
felting for boilers 
chamber covering the 
cloth, asbestos in crude, picked and carded 


steam and pipes, air- 


for same, 
state, asbestos cord and thread, and various 
A 


shown by the company, is asbestos locomo 


kinds of asbestos cements. new article, 


tive lagging in sections, designed to take the 
place of wood. Its indestructible quality 


would seem to commend it for that purpose. 
The E. Horton & Son Company, of Wind 


sor Locks, Conn., make a 


asbestos | 


tine showing of 








History of the Winding and Pumping 

Engines of the Anthracite Regions, 
Hl. Green. 
Balancing Vertical Engines..W. F. Durfee. 
The Bower-Barff Process. .G. W. Maynard. 
Standards in Pipe Fittings. Wm. J. Baldwin. 
Ingot Cranes. . oe -G. Curtis. 
Spiral Springs—Compression and T 
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J. E. Sweet. 
A Note on Effect of Prolonged Stress 
in Iron R. H. Thurston, 
A Note on the ‘‘ Water Hammer” in 
UT 5 R. H. Thurston. 
Beton in Conjunction with Iron as a 
Building Material W. E. Ward. 
—a Study of Types and Details, 
H. R. Towne. 
A. Hague. 
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Julius Hornig, 


Balanced Valves............. C. C. Collins. 
Some Notes About Steel....G. C. Henning. 


Machinery for Mancuvering Clutch 
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Balance Dynamometers...... 8S. 5. Webber. 
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According to the Consular reports American 
machinery valued at $1,158 and leather belt 
ing valued at $108 was imported at Nagasaki, 
Japan, during the year 1882, 
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F,. F. HEMENWAY, 
ANGUS SINCLAIR, 


t Mechanical Engineers. 
The American News Company, 
Publishers’ Agents, New York. 

The International News Company, 


Business Manager. 


| We announce that, with the 
| present issue, Angus Sinclair becomes one of 
|the staff of the AMERICAN MACHINIST, a 


| regular engagement having been made with 


have to 


| him commencing this week. Mr. Sinclair, 
| whose articles have of late frequently 


appeared in these columns, needs but little 
He is not only 
jan experienced mechanical engineer, but is 
specially, skilled in railroad work, having 
| been actively engaged in railroad mechanical 
work both in Europe and in different parts 
of the United States. To accept his present 
position he resigns that of round house 
| foreman of the Burlington, Cedar Rapids & 
| Northern Railroad at Cedar Rapids, Iowa. 
| Mr. Sinclair will represent the AMERICAN 
|} Macuinist at the Chicago Railway Exposi- 
tion until its close, also at the conventions of 
the Master Mechanics, Master Car 
| Builders, which meet in Chicago in June. 


introduction to our readers. 








and 


11 Bouveriz STREET, (Fleet Street), Lonpon, ENG., | After the close of the exposition his address 


will receive subscriptions for the AMERICAN MACHIN 
ist at 16/8 per annum, postage prepaid. 
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EDITORIAL ANNOUNCEMENTS. 

te Positively we will neither publish anything in 
our reading columns for pay or in consideration of ad 
vertising patronage. Those who wish to recommend 
their wares to our readers can do so as fully as they 
choose in our advertising columns, but our editorial 
opinions are not for sale. We give no premiums to se- 
cure either subscribers or advertisers. 

Geer” Every correspondent, in order to insure atten- 
tion, should qive his full name and address, not for 
publication, but as a guarantee of good faith. 

(ear We are not engaged in procuring patent rights, 
or in selling machinery ; nor have we any pet scheme 
to advance, or hobby to ride, 

(oer We invite correspondence from practical machin- 
ists, engineeys, inventors, draughtsmen, 
especially Merested in the occupations we represent, on 
subjects pertaining to machinery. 


and all those 


oer Subscribers can have the mailing address of 
their paper changed as often as they desire 
old and new addresses. Those who fail to receive their 
papers promptly will please notify us at once. 
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Send both | 


0| bY those who discuss the subject, 
10 
10 | | times an important one. 


| will be at this office. 

This week Lewis F. Lyne, who has been 
connected with the AMERICAN MACHINIST 
for four years, resigns his position to enter 
upon outside engineering work for the im- 
provement of his health. He has our best 
wishes for his highest success. 

Se 
Standard Machine Dimensions, 


A good deal of current discussion is in the 
direction of the advisability of the manufac- 
turers of machines, especially machine tools, 
adopting universal standards for the dimen- 
sions of various parts. While this discussion 
may be of value in provoking thought beyond 
the question at issue, it falls short of covering 
all the considerations involved in the real- 
ization of such a plan. Probably if this sys 
tem of universal standards could be put in 
operation to the extent indicated, instead of 
being fortunate it would be extremely unfor- 
tunate, in almost every way to 
hinder progress, instead of representing pro- 
gress as it is claimed it would do. The dis- 
tinctive feature of a standard is its unchange- 
ableness, and in the present state of the 
mechanic arts the things connected with 
them that it will not be found desirable to 
change are probably extremely few, and if 
there are any things that it is desirable to fix 
by standard, they are correspondingly few. 
A standard must in this respect stand at the 
end, or in the way, of progress, and when it 
is set up it isin a sense an endorsement by 
those who institute it that further progress 
in that direction is impossible or undesirable 


as tending 


—something generally neither true nor 
politic. The assumption that a thing is 


good enough for present purposes may be 
well enough, but the assumption that it will 
be good enough in a year, or in two years, 
may quite likely be wrong. 

The advancement in machine design and 
construction is due almost entirely to indi 
vidual thought and effort, and nothing would 
do more to destruy this feature of progress in 
any specific direction than planting a stand 
ard in the way. A deal of trouble 
would be involved in establishing standards, 
and it would be an extremely difficult matter 


good 


to arrive at an agreement as to just how to 
alter them even when the desirability of a 
change was universally there 
would be but little incentive to improvement, 
and but slight inducement to submit to 
change by those interested. 

No one will be likely to argue that the 
machine as a whole shall be made to some 
standard, and the fact that a certain part of 
one manufacture should be of 


conceded ; 


a machine of 
specified dimensions does not demonstrate 
| that the corresponding part of a machine of 
another manufacture should be of the same 
dimensions. A machine is a combination of 
| parts, and the dimensions of any one of these 
| parts is referable to the character of the 
|combination of that particular machine, and 
not to some other of a different combination. 
| If a standard is agreed upon, it must be, 
as regards excellency, a high one, which, it 
considering the 





would not, 
under all 


may be assumed, 


cost, be the best circumstances. 


v 
lars will undoubtedly buy a good deal better 
watch than can be bought for twenty dollars, 
and for some purposes it may be much the 


more desirable one. Butif all manufacturers 
of watches were to agree to manufacture no 
watches except those that must be sold for 
two hundred dollars, it would be a decided 
misfortune to those who manage to get along 
very comfortably with watches that are 
bought for twenty dollars—and equally un- 
fortunate for the manufacturer. It would 
not materially help the matter to compromise 
on watches that could be sold for one hun- 
dred dollars, There would be the same need 
of the higher and the lower priced one. The 
want seems to be exactly met by each manu- 
facturer of watches meeting the views of his 
customers in his own way, unhampered by 
any combination to regulate size or quality 
The considerations that apply to the watch 
trade will, perhaps, with equal propriety 
apply to other machines—machine tools, for 
instance. It is not certain that, because it 
is, generally speaking, advisable to buy a 
lathe, for instance, that is worth a thousand 
dollars, it is the best thing to go without a 
substitute for the high-priced machine be- 
cause only three-quarters of that sum is 
available for the purchase. 

Altogether, it is extremely doubtful if the 
adoption of standard dimensions for the 
principal parts of any class of machine tools 
would result in more than a fraction of good 
that it did of evil. It is quite important 
that two inches shall be represented the same 
everywhere, but it is not particularly essen- 
tial that certain pieces of similar machines, 
by different builders, shall be exactly two 
inches in diameter or in length. Because to 
enable one man in California and another in 
Maine to make two pieces that shall be alike 
in size is a good thing, it does not follow that 
it is equally a good thing to determine that 
they shall make them so. 

+ Ee 


Opening of Part of the Brooklyn Bridge. 


The two wagon roadways and the prome- 
nade for crossing the great Brooklyn Bridge 
on foot were thrown open to the use of the 
public for the first time on Friday, May 25th, 
subject, however, to tolls but little lower 
than ferriage. The bridge has cost nearly 
fifteen million dollars, and it has taken over 
thirteen years to build it. The bridge is 85 
feet wide, and one mile and 708 feet long 
from the entrance on one side to the entrance 
on the other. The two great stone towers 
278 feet above high water (at which 
point they cover 14° x59 fee§, space). One 
extends down 78 feet to the foundation, and 
the other 45 feet. The roadway is 159 feet 
below the tops of the towers. The four 
great supporting cables, that extend over the 
tops of the towers from one extreme of the 
bridge to the other, are each 16 inches diam- 
eter. Each contains 5,296 parallel steel 
wires, the whole being wrapped closely with 
stecl wire. From these cables the bridge 
proper is suspended by a multitude of wire 
ropes or The length from tower to 
River is 1,595 feet 6 


rise 


cables. 
tower, across the East 
inches. 

The delay in forward this im 
mense engineering work, and the impatience 
of the people of the two great cities, who are 
paying the bills, have caused the bridge trus- 
tees to make various excuses for the same. 
Upon asking for each large ‘‘ final” appro- 
priation of money to complete the bridge, the 
trustees have caused it to be given out pub- 
licly that the structure would probably be 
completed so as to be opened with a great 
celebration on the 4th of July of the next year. 
The celebration part is now a thing of the 
past. It occurred last week—May 24th—al 
though we are informed upon good authority 
that the bridge will not be fully opened to 
the public, so that cars will be running to 
convey until the 4th of next 
July. 

As there has been considerable quibbling 
about the reason. why May 24th was selected 


carrying 


passengers, 





for the ope ning’ celebration, we reproduce 


| The question of cost, almost entirely ignored | the following paragraph from the April 18th 
jissue of the Brooklyn Eagle (of which Wm. 


is some 
Two hundred dol- 





| will be given, 








we think will make the reason plain to our 
readers : 

William C. Kingsley, the vice-president of 
the bridge, said toa reporter of the Hagle this 
afternoon that it was expected that the great 
structure would be opened to the public, 
with appropriate ceremonies, on Thursday, 
May 24th. That day will be the sixty-fourth 
anniversary of the birth of Queen Victoria, 
and it is said that it has been recommended 
as ‘‘a fitting time to commemorate the union 
of the two cities.” 

A few days later, the 24th inst. was select- 
ed by the trustees to celebrate the opening. 
Thus the British national holiday was chosen 
as ‘‘a fitting time” to celebrate this Ameri- 
can engineering event, in preference to our 
own national holiday, Notwithstanding the 
request of the Grand Army of the Republic, 
the New York Board of Aldermen and vari- 
ous trades and labor associations that the 
opening ceremonies be changed to some other 
day, the trustees persisted in holding to that 
day of all others, thus carrying out the most 
conspicuous act of snobbishness, dudery and 
toadyism to royalty ever recorded in Ameri- 
can history. 


a 
Seventy Miles an Honr, 

The ‘‘lightning express” of the near 
future promises to greatly exceed the highest 
average speed now attained by. any regular 
passenger trains on American railroads. On 
another page this week we give some notes 
of a remarkable trip over an Ohio railroad 
by Prof. S. W. Robinson. In a letter to us 
he says : 

‘‘All were surprised at the very great 
smoothness of motion of the whole train, both 
in cars and on locomotive. I tried both. 


In this case the engine pulled straight ahead 
without ‘nosing around,’ and this fact 
seemed to have a wonderful effect for 


smoothness of movement on the cars them- 
selves, I am athorough convert to the belief 
that with balanced mechanism and equalized 
strains 70 miles is as safe as 40 with ordinary 
locomotives ” ; 

The prevailing notion among railroad 
managers seems to be that extra high speed 
is not only expensive but dangerous. The 
most enterprising among them will do well 
to study locomotives with fully balanced 
mechanism. The Shaw locomotive, with 
which this remarkable trip was made, was 
first presented to the public, with detail 
engravings, in the AMERICAN MACHINIST of 
June 18th, 1881. 


—_ ~~ e — 


In our Letters from Practical Men recently 
we published a letter signed *‘ Steam,”’ 
showing an arrangement for separating water 
from wet steam. Since then we have learned 
what we regret was not known by us at the 
time—that the device is patented. Had we 
been informed of that fact before publication 
it would not have appeared in that depart- 
ment of the paper. 

It is our intention to avoid presenting any 
patented device in the Letters from Practical 
Men. When a machine or device described 
is of private proprietary interest we always 
give the name of the owner, if we know it. 


On the 20th instant C. F. Church, presi- 
dent of the Hendey Machine Company, Tor- 


rington, Conn., died after a six weeks’ ill- 
ness. Mr. Church was well known and 


highly esteemed in mechanical circles, and a 
large number of friends mourn his decease. 


Ae 


The Cleveland meeting of the American 
Society of Mechanical Engineers, June 12th, 
promises to be full of business. Eighteen 
papers on practical and interesting subjects 
have been reported to the secretary, and 
more are expected. No champagne dinner 
but the citizens of Cleveland 
propose to entertain the members atan even- 
ing reception. All the other time at the so 
ciety’s disposal (except routine business) is 
devoted to reading and 


to be discussing 


| papérs, and visiting shops and engineering 
C, Kingsley is one of the proprietors), which | | works, 
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Literary Notes, 





Moses King, Cambridge, Mass., publisher 
of Science, noticed in last week’s ‘‘ Literary 
Notes,” writes us, calling attention to our 
mistake in estimating their published list of 
subscribers at about 700 names, instead of 
over 1,400, the correct number. The mis- 
take was the very natural one due to the 
process of counting the number of names in 
a column, and multiplying this number by 
the number of columns, instead of double 
that number, there being two columns on a 
page. We regret the error most heartily, 
and congratulate the publishers of the new 
journal on the good start they have made. 











UESTIONS x fuses 


Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 
correctly, and according to common sense 
methods. 





(204) A. W., Watertown, Mass., asks : 
Where can I find data relating to the radiation of 
heat from steam pipes? A.—See table prepared 
by A. F. Nagle, in present issue. 


(205) J. N. B, Hanover, N. H., asks: 
Is there any way to stop the unpleasant crackling 
noise caused in heating cold water by letting 
steam into it through a pipe? A.—We know of no 
way. 

(206) C. R., Newark, N. J., asks: What 
is the proper number of teeth for a worm gear, 
the largest total diameter of the gear being 3 13-16 
in., the diameter of worm 1 15-16 in. and the pitch 
14 in.? A.—We should assume it to be 45. It may, 
however, be more or less, according to the breadth 
of face. 


(207) M. C., Ypsilanti, Mich., asks: 
What horse-power boiler is necessary for an engine 
134’’x5’’, to run 125 to 150 revolutions, and what 
power will such an engine develop at that speed ? 
A.—Boiler with 40 to 50 feet heating surface ; 
horse-power of engine from 2 to 3 with boiler 
pressure from 70 to 80 Ibs. 


(208) J. M., Seymour, Ind., asks: What 
lift should the pump valves of a 30-ton locomotive 
have? A.—The practice of different individuals 
differs somewhat in this respect. For passenger 
service some give the lower valve 14’’, the middle 
valve 3-16’ and the check 4” lift; for freight 
engines 1-32 more lift. Others give the lower 
valve, for passenger engines, only 1-12’’ lift, the 
middle one 4’’, and the check 5-32’’. 


(209) W.C. D., Chicago, IIL, writes: I 
have an engine 1144’ x3’’,with steam ports 4” x”, 
and exhaust port 4’"x&’”’". I want to ask: 1. Are 
the ports large enough? A.—The ports are too 
small for high speed, but will answer for a speed 
of about 250 revolutions per minute. 2. How 
large should the boiler be for such an engine? A. 
—Boiler should have about 8 feet heating surface. 
3. What is meant by the steam and exhaust lap of 
a slide valve? A.—Steam lap is the distance the 
edges of the valve overlap either steam port when 
the valve is on the center; exhaust lap is the 
distance the exhaust edges overlap under the same 
conditions. 


(210) R. G., Jackson, Mich., }. 
Why will the water stand higher in the line 
of the water gauge of a portable engine boiler 
when the engine is running than when the engine 
is at rest? A.—Most boilers show the water slightly 
higher when steam is being rapidly withdrawn ; 
technically they “raise’’ the water, caused by with- 
drawal of pressure from surface, and rapid escape 
of steam up through the water. 2. What is meant 
by the tandem type, in speaking of steam engines? 


asks : 


glass 


A.—Where one cylinder is placed in line with and 
directly before or above the Other. 3. What is 
water gas? A.—Gas made from water. 4. Where 


can I get description of the internal construction 
and working of the Westinghouse air-pump for 
train brakes? A.—You can write the Westing 
house Air Brake Company, Pittsburgh, 
Suppose I invent a new reverse for a planer, and 
Has 
he any legal right to get it patented without my 


Pa. & 


show the drawings to a builder of planers. 


consent? A.—No 
(211) W. and L., Wilkes Barre, Pa., 
write: In your issue of May 5th, we notice an 


article by J. Edson, where he states, in substance, 
that the link motion the element of 
perfection if properly constructed. We would 
like to know if the link motion will compare 
favorably with cut-off motions that change the 
point of cut-off, leaving the lead and exhaust un- 
changed, as inthe better class of automatic cut 
off engines with more than one valve? A.—The 
exact relative economy of a single and a four-valve 
engine has not been determined in such a way as 
tu be used for reference. One type may the 


possesses 


be 


best under some circumstances, and under different 





lead in cutting off short, if kept within proper 
limits, is generally believed to be an advantage ; 
and so with the periods of release and compres- 
sion. In single valve stationary engines, where 
devices are used that accomplish substantially the 
purpose of the link so far as expansion is con- 
cerned, the motion is generally modified accord- 
ing to the views of the builder, by which desirable 
results are obtained. 


(212) G. W.C., Philadelphia, Pa., writes: 
Several interested parties had an exhaustive argu- 
ment to-day as regards the size of nozzles of steam 
boilers, and as ‘‘great minds differ,’’ I concluded to 
submit it to you, as I have noticed so many foggy 
questions solved to my satisfaction in the columns 
of your valuable journal. The case in point 
this: There are three geturn tubular boilers form- 
ing a battery; horizontal steam drums on top, 
connected to main shell, with one 8” neck. In 
these drums are a number of tubes, with the in- 
tention of superheating the steam, though this is 
a fallacy. On the top of the steam drums are two 


is 


nozzles 4’ internal diameter, about 12” high. 
There is one of these front, and one back. On the 
front Snes ft fintended to place two safety 


valves, to conform to Philadelphia inspection ; 
the three back Ones are to connect to a manifold 
of 10’ inside diameter, from which lead two steam 
pipes to two different engines ; one 24X48 Corliss, 
and one common slide valve engine, 1236 with 
Tremper cut-off. The pipe to Corliss engine is 8” 
diameter; to the slide valve engine it is 4’, You 
will notice the combined area of the two pipes is 
62.82 in., while the combined area of the nozzles at 
the boilers is but 37.5in. Now I take the ground 
that this is insufficient to properly supply the two 
steam pipes supplying the engines. Admitting as 
I do, that the Corliss engine pipe is too large; that 
itwould be better practice to take Auchincloss’ 
formula for steam pipe, yiz.: piston speed in full 
per minute, multiplied by a given constant, in this 
instance 550.085~area, I think the nozzles should 
be at least 5’ diameter, thus giving practically a 
free and uninterrupted path to the steam up to the 
valve, and not wire-drawing at any point. My 
opponents claim the 10” pipe gives a volume of 
steam, and the small nozzles are unimportant 
factors. I think the steam forcing its way 
through the 4” nozzle will suddenly expand on 
entering the larger pipe, the volume will be in- 
creased and the pressure reduced. This will con- 
tinue up to the engine, and when smart 
fellow comes along with an indicator, and the card 
shows a loss between engine and boilers, the 4’’ 
nozzles will be lost sight cf and the engine have 
to bear the blame. Am I right? A.—We should 
say your presentation of the case is substantially 
correct; that is, the combined area of the nozzles 
should be equal that of the two steam pipes. 


Pusiness SPECIALS. 


some 


Transient Advertisements, 50 cts. a line for each in- 
sertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 


Presses & Dies. Ferracute Mach. Co., Bridgeton,N.J 
Steel Name Stamps, &c. J. B. Roney, Lynn, Mass 
Portable Forges, $10. Holt M’f’g Co., Cleveland, O. 
James W. See, Consulting Engineer, Hamilton, 0. 


Steam Economy—124 pp., in boards. 
$1. A. Wilkinson, Manayunk, Pa. 


By mail, 
Chas. T. Porter, Mechanical Engineer, Tribune 
Building, (Room 42,) New York City. 


-atents.—Franck D. Johns, Att’y at Law & Solic- 


Hydraulic Jacks and Roller Tube Expanders. 
For sale, 25’’ lathes of best designs from new pat 
terns. George A. Ohl & Co., E. Newark, N. J. 
Lyman’s Gear Chart. 
Price 50 cents. 


How to lay out gear teeth. 


Latest and best books on 
Send stamp for Catalogue. F. Keppy, Bridgeport,Ct. 


Universal grinders for lathe-centers, chucks, ang 


Consulting Engineer and Mechanical expert, C. 
C. Hill, 144 LaSalle street, Chicago, Ih 

Wood Engraving done in best manner. Designs 
furnished. Edward Sears,48 Beekman St. NewYork 


Foot Power Machinery,for workshop use,sent on 
trial if desired. W.F. & John Barnes, Rockford, Il. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., corner Fulton and Dutch streets, New York. 


Guild & Garrison’s Steam Pump Works, Brook- 


lyn, N. Y. Steam Pumping Machinery of every de 
scription. Send for catalogue. 
H. E. Penney, manufacturer of Steel Spring 


Cushioned Helve Hammers. Photo and circular 
on application. Minneapolis, Minn. 

New tool chest, price $10. See description in Am. 
Macuinist, April 14th, or send for circular. Good- 
now & Wightman, 176 Wash’ton st , Boston, Mass. 


Speed and drill lathes, 10/’x4’, new design. Self- 
clamping rest, first-class material and work. Par- 
ties about to buy will do well to inquire. C. Wing, 


Greenfield, Mass. 





| 





‘Patent Binder” for the AMERICAN MACHINIST 
holds 52 weekly issues in good shape. Sent to any 
address by mail for one dollar. American Machinist 
Publishing Co., 96 Fulton street, New York. 


The Complete Practical Machinist, $2 50; the Pat 
tern Maker’s Assistant. $2.50; Mechanical Drawing 
Self-taught, $4 00; books for practical machinists. 
Address, Joshua Rose, Box 3,306, New York City. 


R. Dudgeon, 24 Columbia st., New York, Improved | 


| 
conditions the other may be best. When the link | Free—‘‘ Useful Hints on Steam.” A book of 96 
is used on the locomotive engine, the increase of | Pages, illustrated. Valuable to engineers, steam 


users and those about purchasing steam machinery. 
By_ mail, 15 cents, or free on personal application. 
E. E. Roberts, 107 Liberty St., New York City. 


We will pay 25c. 
tion, of the issues of January Ist and January 8th, 
1881. Those sending us either of the above dates 
will kindly write their name and address on the 
wrapper for identification. Am. Macuinist Pub- 
lishing Company, 96 Fulton street. N. Y. City. 


Wanted—Correspondence with engine builders, | 


| boiler makers, and supply dealers in steam goods. 


| men the most liberal terms ever 





We manufacture the cheapest Injectors and best 
Steam Jet Pumps in this country, and offer to /ive 
named. 
postal for particulars to J. B. Sheriff, Son & Co., 68 
Water St., Pittsburg, Pa. 


The New Pulsometer, price, 600 gallons per hour, 
$50; 120 do., $75; 3,600 do., $100; 6,000 a $150 ; 
10,000 do., $175; 18,000 do., $225; 25,000 do., $275; 
45,000 do., $400; 60,000 do., $500: 120,000 do., $1,000 
Write for descriptive book, mailed free. 


Pulsometer Steam Pump Company, 83 John 
street, New York City. 
“Useful Information for Steam Users’’—a_ 100- 


page illustrated pamphlet, carefully compiled from 
the best authorities, on the care and management 
of the steam engine and boiler, with hints for engi- 
neers and firemen. Engineers everywhere should 
have this work. Send 25 cents in P. O. stamps for 
acopy The J.N. Mills Publishing Co., 145 Broad- 
way, New York. 


For astrictly first-class automatic engine, from 10 
to 60 horse-power apply to the Straight Line Engine 
Company, Syracuse, N. Y.; medium or high-speed ; 
perfect balance ; fewest parts and fewest working 
joints ; uniform speed at all ranges of power or 
steam pressure; the best material and workmanship 
in all vital parts; the most correct distribution of 
iron; unexcelled in smooth running. 


Now ready for delivery, volume 5 of the AmERI- 
CAN MACHINIST, comprising the year 1882, (52 issues) 
complete with index, in substantial book form 
Also a few remaining of volumes 3 and 4 compris- 
ing the years 1880 and 1881, can be sent anywhere 
by express. Price of each volume, $4.00; express 
charges to follow. AMERICAN MACHINIsT Publish- 
ing Company, 96 Fulton street, New York City. 


Chordal’s Letters.—John Wiley & Sons, 15 Astor 
Place, New York, have now ready a new and en- 
larged edition, with six additional plates, of Chord- 
al’s Letters, comprising the choicest selections 
from the series of articles entitled *‘ Extracts from 
Chordal’s Letters,’ which have appeared in the 
columns of the AMERICAN MACHINIST; With a steel 
portrait of the author, and upwards of fifty origi- 
nal illustrations by Chas. J. Taylor. One volume 
12 mo. of nearly 400 pages, cloth, $2.00. Will be 
mailed and prepaid on the receipt of the price. 














The Buckeye Engine Company, Salem, O.,are run- 
ning night and day with a force of 200 hands. 

The Taper Sleeve Pulley Works, Dubuque, Iowa, 
contemplate the erection of works in St. Louis. 


The Philadelphia & Reading Railroad Company 
will at once erect extensive shops at Pottsville, 
Pa. 

Not onty cotton mills but cotton seed oil mills are 
paying handsome dividends in South Carolina and 
Georgia. 

W. F. & John Barnes, Rockford, Il., sent twelve 
of their scroll sawing machines to England one 
day recently. 

T. D. Ruggles of Kent, O., has organized a stock 
company with $30,000 capital to manufacture his 
duplex oil cup. 


Some of the reaper manufacturers in Ohio are 


not running upto their full capacity owing to un- | 


favorable wheat crop prospects. 

The capital stock of the proposed new Woolen 
Manufacturing Company, of Rockford, Ill., is to be 
$60,000. It is all subscribed for. 

The 


Hooven, Owens & Rentschler 


| sizes. 


The Richmond Machine Works, Richmond, Ind., | 


|} are about to bring out a new slide valve engine of 


E. Lyman, C. E., New Haven, Conn. 


Steam Engineering. | 


les or cylinders. C.C. Hill, 144 La Salle st.,Chicago, III. | 


which they will make six sizes from 10 to 60 horse- 
power. 


The erection of a new cotton seed oil mill at 
Waco, Texas, has begun. The new works when 


completed will cover 13 acres and cost about 


$75,000. 
The Pittsburgh Tool Company are about erecting 
a new building covering the whole lot of their 


| property corner North and Irwin avenues, Alleg- 


heny, Pa. 

The Buckeye foundry, of Urbana, Ohio, has re 
cently been enlarged by an addition of 22x20 feet, 
making the works 70x70 feet, with engine-room 


| 20x50 feet. 


employ 100 more when the new shop is ready. 


The Gordon & Maxwell Co., Hamilton, Ohio, are 
building an addition of 70x 100 feet their 
foundry, and are putting in considerable new 
machinery. 


to 


Bentel, Margedant & Co.,.of Hamilton, Ohio, are 
bringing out a line of 27 new wood-working ma- 
chines for a firm in Indianapolis, Ind. They em 
ploy 80 men on full time. 


The Council of Meadville, Pa., has unanimously 
passed an ordinance exempting from taxation for 
ten years any manufacturing company that will 
invest $5,000 or over in buildings in that city. 

Smith, Myers & Schnier, Cincinnati, O., 
erecting a new machine shop 125x260 feet, four 
They have 100 men at work, and will 


are 


stories high. 


each for copies, in good condi- | 


Drop | 


Company, | 
| Hamilton, O., will soon place upon the market a 


itor of Patents, 617 Seventh ‘St., Washington, D. C. | 2@W Stationary engine of which they will build 14 





BH. hh. 


Shepard & Co., Cincinnati, O., are very 
busy in manufacturing their lathes and drill presses 
which they sell to nearly every country of the 
world. Eighty-five men are employed in the 
shop. 


William White, of New Castle, Pa., is making 
arrangements to remove his foundry and machine 
works to Grove City, Pa., parties in the latter 
| place having donated sufficient land for the enter- 


| prise. 


A new enterprise at Madison, Wis., is the Lake 
City Tool Company, which is erecting a building 
34x66 feet, inside measurement, two stories, for the 
manufacture of a general line of 
tools. 


mechanics’ 


The Cleveland(O.)Paper Company will soon build 
a new machine room addition, 40x100 feet to their 
Munroe Falls mill, and it is reported, may in the 
not very distant future remove their two Cleve- 
land mills to that point. 


It is said that the Diebold Safe and Lock Com- 
pany of Canton, O., intend to erect a large factory 
in Cleveland, O. The site not yet selected. 
The branch factory will be for the construction of 
burglar-proof work only. , 


is 


Williams, White & Co., Moline, [ll., are building 
a powerful machine for bending truck bars to 
freight cars and any other heavy iron work, which 
greatly expedites the work. It weighs over 9,000 
pounds and will bend up to 5x1 1-4 inches. 

Towers & Sullivan, plow manufacturers, of 
Rome, Ga, have applied for a charter and will 
hereafter conduct their business as a stock com- 
pany. This summer they will build a large two- 
story brick factory on a lot recently purchased. 


The Fort Wayne shops have turned out the first 
of five great locomotives for the Pittsburg, Fort 
Wayne & Chicago railroad. It weighs 97,000 pounds 
and has eight driving wheels. 
20x26 inches, 


The cylinders are 
Tt will haul sixty loaded cars. The 
other four will be completed during the summer. 


The Brown & Sharpe Manufacturing Company, 
| Providence, R. I., are employing 375 men, and are 
| well supplied with orders. They have recently 
purchased the special tools used by the Victor 
Sewing Machine Company in the manufacture of 
micrometer calipers, and will make use of the 
same in their works. 


J. E. Blakemore, treasurer of the Hancock In. 
spirator Company, writes us: ‘*‘ We numbered our 
Jifty thousandth inspirator last week. We have 
numbered every inspirator since we commenced 
business in 1877, and have a record carefully kept 
of every one, and to whom sold. Over 45,000 are 
now in use.”’ 


The Union Brass Manafacturing Company of 
Chicago, says the /ndustrial World, determined to 
add to their line a branch of forgings in iron and 
steel by the drop process so much in yogue in the 
East, and to that end have erected a shop adjacent 
to their works, at Nos. 64 and 66 East Ohio street. 
Here they have placed approved patterns of the 
Pratt & Whitney drop hammer, the Bfadley trip 
hammer and a number of other necessary tools. 





The West Pittston Engine Company, Pittston, 
| Pa., have their new foundry in operation. One 
15-ton cupola is in operation, and another will soon 
| be put in place. One 12-ton swinging crane is in 
| use, and another of the same size will be added 
A 2j-horse power Gardner engine furnishes the 
| power. Several foundry improvements will be in 
| troduced as opportunity affords. The company 
has sufficient orders to keep the works busy 
through the year. Howard McLane superin- 
tendent, and J. A. Toohill assistant. 


is 


Think of it, you sleepy old fogies of the East, 
Gunnison, (Colorado) only three years old, with a 
population of 5,000; iron and steel works to be 
|puilt at a cost of $5,000,000; a new hotel, nearly 
completed to cost $200,000; gas and water works 
that have cost $200,000; two new blocks of build 

ings to go up to be heated with steam, at the cost 
of $75,000; two railways connecting with the Kast ; 

a street railway to be built at once; a thoroughly 
organized fire department ; a telephone exchange ; 
a smelter ; two banks; three brick school houses; 
six churches; steam planing mills; foundry and 
machine shops; wholesale business houses; an 
opera house, and last, but not least, two daily and 
weekly newspapers.— Review-Press. 

The plans for the erection of Robert Tar- 
rant’s new factory, the Marine Engine Works at 
Chicago, Lll., have recently been perfected. The 
machine shop is to be four stories and basement, 
in height 75x60 feet, with blacksmith shop in the 
rear 30x75 feet. The boiler and engine room will 
bein the same shop. The lower story of the ma- 
chine shop wiil be used for storage, and the princi- 
pal story, fourteen feet high, for running the heavy 
machines. The columns supporting the interior 
structure will be used so as to adjust traveling 
cranes thereto, and will be sufficiently strong to 
support a weight of 100 tons each. 
story of the factory will contain the offices and 
the lighter machines, and the third and fourth 
stories will be used as the pattern shop. Great 
care has been exercised in regard to the sanitary 
arrangements, and the entire structure is expected 
to be finished by Sept. 1. Ground will be broken 
June 1 for the foundation. 


The second 
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Machinists’ and Engineers’ Supplies. 





New York, May 24, 1883. 


There is no material change inthe market for 
miscellaneous supplies since last week, trade con 
tinuing slow, and of a hand to mouth character. 

In iron the tendency is to slightly lower prices, 
though Foundry No. 1 is still quote 11 $22, and No 
2X $20, same as last week. Sales at 50c. to $1.00 
less have been made. Gray For; ge can be bought 
at furnace for $17.50 to $18.50. In Scotch pig the 
market is dull and weak, Coltness $24 to $24.50; 
Glengarnock, $22 to $22.50; Gartsherrie, $24 to 
$24.50; Summerlee, $24 to $24.50. Serap dull and 
nominal, with sales of yard at $25 to $26. Steel 
rails in small demand, $38 at works for heavy 
section ; light rails $40 and $42, summer delivery. 
Old rails sales trifling at $26.50 for D H. Lake 
copper steady at 16c.; other brands 144%e. to 15%¢e. 
Tin in small lots, 21%c to 22c for Straits and 
Malacca. Antimony, Wee. to 934c. for Hallett’s, 
Cookson’s 105¢c. to 1034¢ Lead, sales of Common 
pig, 4 4-10c. to 44c. Speltey, common, 4 1-10e to 5e 
for Glendale. Refined, 8c. to 834c. 


——WANTE D—= 





** Situation and Help’? Advertisements, 30 cents for 


each seven words (one line) each insertion. Copy 


should be sent to reach us not later than Thursday | 


morning for the ensuing week's issue. 


Drenetiiehdal th young man is wanted as 
draughtsman in a machine shop. Address, Ma 
chine Shop, box 49, Indianapolis, Ind. 


Wanted—For foreman, a avide awake, energetic | 
man, experienced in special tool making, and | 


handling piece workmen. Address, ‘ Straley,’ 


care of Am. MACHINIST. 


Wanted—Situation as foreman of small machine 
shop. T horoughly competent to superintend re- 
Fr and construction of all kinds of machinery. 

AMERICAN MACHINIST. 


Wanted—Man who understands making the 
mandrels, and turning all kinds of furniture 
springs. Give reference and experience. 
A. B., P. O. Box, 3621, New York 


Wanted—One first-class foundry foreman, one | 


who is accustomed to wood-working machinery 
preferred. Good wages and steady employment to 
a reliable man. Reference required. 
good moulders. 
AMERICAN MACHINIST. 





Light and fine intere nenqeeire machinery to | 


order. Foot and power lathes; slide rests, &c. 
Catalogue forstamp. Edwd 0.C hase » Newark, N.Jd. 


A Chance—Patent for sale, small amount of ¢ a: 
tal required. Address, G. Whitman, 625 Cherry St. 
Reading, Pa. 

For Sale.—One second-hand 10/18” engine, 
cylinder and piston, new. For further particulars 
and price, apply to G. E. Stauffer, E. Stroudsburg, 
Pa. 

Wanted—Special machinery and tools for manu- 
facturing hangers, shaftings, pulleys and couplings. 
Send estimates and catalogues, W. H., care Am. 
MACHINIST Office. 


For Sale—One-half interest in a good machine 
shop, located in a splendid town of 10,000 inhabi 
tants. Machinist or foundryman, with $3,000 ready 
cash, will find it to his interest to investigate. Ad 
dress, box 2,045, Ottawa, Ill. 


COOKE & CoO., 


Machinery and Supplies, 
22 CORTLANDT ST., NEW YORK. 


‘The Waters 
Perfect Governor, 


Having Adjustable 
Speed, Automatie 





DEALERS 
IN 


»osition Valves and 
seats. Also 


SUPPLIES 


For Machinists, Rail- 
ways, Mills, Mines, &c. 





in this paper. 


Address, | : 


Also two |} 
Address, W. P., Box 10, care | 


Safety Stop, Sawyer's | 
Lever, and Solid Com- | 


Please send for cir- | 
cularand state that you | 
saw the advertisement | 


>>1883. 


—THE— 


GRAND EVENT OF THE YEAR. 








Cincinnati: 
WW ss[ndustrial 


OPENS SEPT. 5th—CLOSES OCT. 6th. 










A WONDERFUL DISPLAY OF 


Manufactures—Arts—Inventions—Products, 
Recognized everywhere as the 
NATIONAL EXHIBITION OF INDUSTRY AND ART. 
EXHIBITORS FROM EVERY STATE IN THE UNION. 





ADMISSION 25 CENTS. 

No charge for space or steam power. Special 
arrangements made for transportation of ex- 
hibits and visitors. For full particulars, ad- 
dress, Wm. H. STEWART, Sec’y. 


1883.<- 














ly’ we 


‘BRADLEY & C0., Syracuse, N. Y. 


JOSIAH MACY’S SONS, 


189 & 191 Front Street, New York, 


MANUF. 





OTURERS OF 


LUBRICATING OILS, 


Lard, Sperm, Whale and the 
- UNICORN,’’ 


Brands of all gravities, suitable for all grades of 
work; light, heavy, slow and high speed. 


Samples Submitted Free. ESTABLISHED 1822 








MARINE ENGIVEERING. 


RECENT PRACTICE IN MARINE ENGINEERING, 
by Wm. IH. Maw, showing the best American and 
European prac tice for the last ten years, With illus- 
trated accounts of other Machinery, as Dredging 

Plant,&c. Containing 150 plates, mosily double size, 
To be completed in twelve mouths. Nos. —impe rial 
ito. Nos. 1 and 2 now read Price per part, $1.00. 

Descriptive circulars mailed by 

JOUN WILFY'S SONS, 15 a Astor Place, New York, 
Agents for ‘* ENGincERING,” (London), Sample Nos. 
of whieh will be maited on application. 








CAMPBELL & C0. 


NEWARK, 
N. J. 


MANUFACTURERS OF 


Improved Corliss 


DTEAM ENGINED 


In Full Variety. 
Sizes varying {r0 Ml 30 to 2000 H. P. 


Horizontal or  Vertic al, Direct 
Acting or Beam, Condensing, 
= = Non-Condensing or Compound. 
7 : Send for Circular 


; al 





REMOVAL. 





Knowles’ Steam Pump Works 





HAVE REMOVED TO THEIR NEW QUARTERS, 


93 Liberty St., New York. 





“THE DEANE” 


Steam Pumps for Every Service. 
Send for New Illustrated Catalogue. 


THE DEANE STEAM PUMP CO., 
HOLYOKE, MASS. 


92 & 94 Liberty St., 54 Oliver St., 2264228 Lake St., 
NEW YORK. BOSTON. CHICAGO. 


UNION STONE COMPANY, 


Patentees and @) Manufacturers 


OF THE 


UNION EMERY WHEEL. 


EMERY, EMERY WHEEL MACHINERY AND TOOLS A SPECIALTY. 


Automatic Knife Grinding Machines, W ong, Foianns Wheels, Grinders? and Polishers’ Supplies 
Catalogues on application. AND 40 HAWLEY STREET, BOSTON, MASS. 
























vi BS SBC 


M.T. Davidson Improved Steam Pump, 


MANUFACTURED BY 


DAVIDSON STEAM PUMP CO., 


OFFICE AND WORKS, 
Mut 4/ to 47 KEAP ST. BROOKLYN, N. ¥. 


Warranted the Best Pump made for all situations. 
KELLY & LUDWIG, Acenrs, 
49 and 51 North Seventh Street, Philadelphia. 


—RELATING TO— > 
Steam Engines, Machinery, AZ 
Heat, Gas, Electricity, Cast- f= 


ing and Founding, &c. 
DESCRIPTIVE CATALOGUE, 100 PAGES, 1883, 
SENT FREE ON APPLICATION, 


E. & F. N. SPON, 35 Murray St., N. Y. 


THE HERCULES TURBINE 


Gives more power for the same size, 
also better average results from full 
to one-half gate than any other water 
wheel ever made. It is moderate in 
cost, compact in form, and not liable 


to get out of order. 
—BUILT BY— 


THE HOLYOKE MACHINE CO. 
SHOPS 
Holyoke and Worcester Mass. 





THE 


American Deill Chuck 


Is the cheapest 3-parallel 
Jaw Chuck. Price, $4. 
Sold by all Tool Dealers. 
BREEMER ‘BROS., 440 North 12th Street, Philadelphia. Pa. 








Send for Catalogue, Circulars and Price List 
to either of the above places. 


THEA LAER STEAM PUMP 


ls the Standard of Excellence 


AT HOME AND ABROAD. 
"PR THE A.S.CAMERON 


Steam Pump Works, 
= Foot of East 28d St., NEW YORK. 


FEPATENT FRATCHET SSCREW-DRIVER. 


Price per set, one handle and three blades, 

\ drop forged tool steel, $2.25, All goods war- 
ranted. Send for Circular. Address: Rhodes 
& Hays, P. O. Box 25, Hartford, Conn. 


BETTS MACHINE i., 


WILMINGTON, DEL. 
BUILDERS OF 


HEAVY 


Machine Tools 


FOR 


RAILWAY AND 































; Horizontal Boring 
~ and Drilling Machine 
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NICHOLSON FILE Co., 


SOLE MANUFACTURERS OF 


FILES ann RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


‘Nicholson File Co's” Files and Rasps, “Double Ender” Saw Files, ‘‘ Slim’ Saw Files, 
‘¢Bacer”? Horse Rasps, Handled Rifflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steel» 


Manufactory and Offices at PROVIDENCE, R.1.-U. S. A. 


TESTIMONIAL ON THE MERITS OF THE 


PATENT NICKEL-SEATED “POP” SAFETY VALVE. 


THE BABCOCK & WILCOX CO., No 
NEW YORK AND GLASGOW. 


NEW YORK, April 6th, 1883. 
THE CONSOLIDATED SAFETY VALVE CO., 111 Liberty St., N. Y 
Gentlemen : 

Our experience in Safety Valves has been a varied one, extending over 
15 years, during which time we have tried nearly every valve placed on 
the market just long enough to become thoroughly disgusted with the 
working of each and every oneof them. We learned all their faults and 
what to avoid, With this experience in our favor, we have designed quite 
a number of valves, which we hoped would overcome the difficulties we 
had met, but since trying the Consolidated Safety Valve Co.’s NICKEL- 
SEATED “POP” SAFETY VALVE, we have come to the conclusion 
that we can make more money selling boilers than we can in designing 
safety valves. 

In 1882, we bought over 300 of your 3’, 34" and 4-inch valves and still have 
the first complaint to make in regard to them, and though costing us nearly one 
hundred per cent. more than the best competing valve, we consider it money 
well spent to adopt it for use on all our work. Expecting soon to send you 
further orders, we are, very truly yours, 


THE BABCOCK & WILCOX CO. 
NAT... W. 





30 Cortlandt St. 






- PRATT, TREAs. 











THE “MONITOR. 


FRIEDMANN’S 


Patent Ejectors, 


OR 


WATER ELEVATORS, 


For Conveying Water and Liquids. 


Pat, Cilers & Lubricators, &e, 
NATHAN & DREYFUS, 


Patentees and Manufacturers, 


92 and 94 Liberty Street, 
NEW YORK. 


Send for Illustrated Catalogue. 


ANEW LINTING & NUNLLITTING:INVECNEB, 


BEST BOILER FEEDERS IN THE 


WORLD. 
REVOLVING HEAD SCREW MACHINES svroms ‘tc WIKE FEED. 


Extra Strength and Power, of a Superior Design and Finish. 


WICACO SCREW & MACHINE WORKS, 712 Cherry St., Philadelphia, Penn. 


PHILADELPHIA, 
PA., 


Metal Working 
Machine Tools 


of all descriptions and a 
great number of sizes, in- 
cluding 

STEAM HAMMERS, 


Steam and Hydraulic 
Riveters, Cranes, Pun- 
ches and Shears, Bend- 
ing Rolls, Plate Plan- 
ers, &e. 


AKRON IRON COMPANY, 


me 
A ZROW, ©. 
F N T Superior to any shafting in market for the following reasons, viz.: 
1st.—It is perfectly straight and round. 2d. can be rolled ac- 
HOT curately to any desired gauge. 3d.—It has the beautiful blue finish 
SHAFTING. tion to 
AKRON IRON CO., Akron, O., Sole Manuf’rs, 


of Russia Sheet Iron, rendering it less liable to rust or tarnish than 
Or E. P. BULLARD, 14 Dey Street, New York, General Eastern Agent. 








WM. 3B. BEMENT & 80 


MANUFACTURERS OF 











shafting of the ordinary finish. 4th.—It will NOT SPRING or WARP 
IN KEY SEATING like most of the other manufactured shafting 
sold in the market, and, as a consequence, is admirably adapted for 
LINE AND COUNTER SHAFTING.  5th.—The surface is composed 
of MAGNETIC OXIDE OF IRON, forming a superior journal or 
bearing surface. 6th.—It is made of superior stock. 

Sizes made from % to 3% inches, advancing by sixteenths. Price 
lists, with references and other information, furnished on applica- 














Improved Hoisting Engines 


Specially adapted for 


MINING PURPOSES. 
ALL SIZES. 


With Reversible Link Motion, or 
Patent Friction Drum. 








Manufactured by the 


LIDGERWOOD MF’G CO. 


Offices and Salesroom : 96 Liberty 
Street, ° 


Works : Partition, F e arris, and Dike- 
man Streets, Brooklyn * 

S. WORMER & SONS, Ageuts, 

Chicago, St. Louis & Detroit. 
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CENTRE | Cc. W. LE COUNT, South Norwalk, Conn, 
This dogis very heavy, 2 eo 
| and is warranted not 54 rm 
won ak withany work Es bac 
0. 1 3-810 ..$ .50 ®@ 
GRINDER eer ser 
© Bisacte* cece one a= = oS 
‘ 4 Ot... 70 py 
For truing hardened B.60098 9 20 5 @ c 
centres and keeping 6..1 wo oS g = 
true, without remov- oe a at a. | 
ing from lathe, or rise“ lives? 8 em 
drawing temper. 1d..L 1-2 ¢ 110 SB ¢ Ad 
_ Simple, quickly ad (tL. L 34 0... 195 FS @ 
justed to any lathe, vs . eo - . > gS at 
and does its work “14..212 loo. & Lhe 
perfectly. “15..3 "1280 SS & > 
Price complete, with ve 1073 1S e+ 800 BR < 
emery wheel, boxed, #15. “ u 1-2 « 3 en lect z —< 
t 2 4 
Send for circular to © 19..5 3.50 ar o w 
) Full eet, 10 Dogs, 235 eD> w 
Trump Bros. Mach. CO., No. 20..5 1-2in... 495 6 = 4 ee 
’ ~~ $..6 . 5.00 22 
Manufacturers, , , ao ph 
- " No 1....38in....$ .50 ; Small set of 8 dogs BQ & m 
imineton .. U.S.A. my pe 2° - 60 | from 3-8 to2ins., #7.30. “S > 
imingten, Del., U.S Goose 3-4 70 | No. 14..2 1-2 in...$1.60 g° 5 
6.-1 : 20 | * 182.3 se 120 BS 
8 .1 1-4‘ a. *M.0164° 2.00 aS -o 
42 30. lo | “ 17..4 “...230 Be = 
' 2 ool 3-4 - 1.25 | Set of 12 from 3-8 to 4 LP ad 
2..2 1.40 inches, #15'0. 25 
12 in. &16 in. Monitors 


Double Key 
Lathes, 
Speed Lathos 
Slide Rests, 
Revolving 
Chucks for 
Globe Valves, 


4% in, and 2 in, 


CENTERING MACHINES, 


414 in, and 2 in. 
WARREN HASKELL & CO., Boston, Mass. 





Two-Jawec SeRIiALl UB Ae 

; Cheke, [JNION BRASS MEG. C2. 
Small Tools She ae A IBLE Et ae 
Sale 103 E. OHIO ST., CHICAGO, ILL. 


Manufacturers of 
Orme’s Patent 
LOCOMOTIVE 


MARINE 
RELIEF 
LOCK-UP 
SAFETY VALVES. 


approved by U. S, Govern- 
ment, 


N. Y. Office, 115 Broadway. 


T. NEW’S PREPARED 


ROOFING. 


= py & SWASEY, cece 0. 


Wi OH 


ASBESTOS 


ASBESTOS ROPE PACKING, 
ASBESTOS WICK PACKING; 
ASBESTOS FLAT PACKING, 
ASBESTOS SHEATHINGS, 
ASBESTOS GASKETS, 
ASBESTOS BUILDING FELT, 


Made of strictly pure Asbestos. 


H. W. JOHNS MPG CO., 


87 MAIDEN LANE, NEW YORK, 


Sole Manufacturers of H. W. Johns’ Genuine 








ASBESTOS LIQUID PAINTS, ROOF 
PAINTS, ROOFING, STEAM PIPE AND 
BOILER COVERINGS, FIREPROOF For steep or flat roofs. Applied by ordinary workmen 
COATINGS, CEMENTS, ETC. at one-third the cost of tin. Circulars and samples free, 


Descriptive price lists and samples free. Agents Wanted. T. NEW, 38 John Street, New York, 


SCHAFFER & BUDENBERG, 
NEW INJECTOR “4 


Worked by Exhaust Steam Alone. 


Takes the place of Feed Pump, Heater, and by Condens- 
ing the Exhaust Steam removes the Back Pressure. 


UTILIZES A POWER HERETOFORE THROWN AWAY. 


Works automatically at a steam pressure of less than 
half a pound, Adapted to all pressures, 


For LOCOMOTIVES as well as STATIONARY ENGINES. 
WORKS AT BUCKAU, — CERMANY. 
DEPOT GENERAL OF THE UNITED STATES, 
W. HEUERMANN, 40 JOHN ST., NEW YORK, 


OUR SPECIALTY IS 


Economical Powers 


ors to 25 H. P. 


1,900 in use 


one has Exploded, or can 















of 


not 






show a rupture—due 
| their 


and simplicity 


to 2 


absolute safety 


In finish and construction these 
mirable, and will compare 
higher price 


Engines are 
favorably with those of 


Each is built on 
duplicating parts—a 
tomers 


a perfect system of 
point of convenience 
Correspondence solicited, 
mailed to any address 


SKINNER & WOOD, M’f’s., 


to cus- 
and Catalogues 









Esta bLisnep 1867 HRIK, PA. 
Tie BRATTIN PETROLEDM ENGINE C0. | 
50 Flea = WORTHINGTON 
BOSTON, MASS. SOR ze 
Beets 
fe Pomping Baga 
"S88 
aye. AND 
S87 tee At, 
SAFETY! ECONOMY ! CONVENIENCE! 


> PUMPS. 
HENRY R. WORTHINGTON, 


145 BROADWAY AND 86 & 88 LIBERTY a, hepa YORK, 
70 Kilby st 07 Market St., 
Send for Latest ciniaeee 


Expense Ceases when: Engine is Stopped. 


While the cheapest motor in the 
tinuous running, the cost of 
trifle when 
J. R. SMITI ; : 
G. 8. WORMEK “K& SONS 
G. 5S. WORMER & SONS 
T. 8S. BOWMAN, 

ROBINSON & CARY.. 


world for con 
fuel becomes a mere 
ower is required at intervals only 
Philadelphia, Pa 

Detroit, Mich / 


4 hicago, Ml Agent 





St. Louis, Mo Boston. | 7 . Louis, 


eo Paul, Minn 
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THE HANCOCK INSPIRATOR 


The Standard for Stationary, Marine, Locomotive 


AND ALL CLASSES OF BOILERS. 
Over 45,000 in Use. 


Adopted by the Largest Mills and Manufactories, 

















Send for Circulars to 


THE HANCOCK INSPIRATOR CO. 


STREET. BOSTON. 
BIRKENHEAD’S 
New Single Head Lathes. 


Hollow Spindle, Improved Stop Motion, 14 inch | 
“ Swing 4 to & feet beds. Also, 5 foot Hand Lathes, 


and Engine Lathes with screws and back gears, or 
S.ASHTON HAND 


} back geared lathes w ithout screw. Send for circular. 
Toughkenamon, Chester Oo. Pa., 


JOHN BIRKENHEAD, 
a 
MAKER OF FIRST-CLASS 


MANSFIELD, MASS., U.S.A. 
TOR REDUCING 
AND POINTING 
Is now in position to put on the market 
14” ENCINE LATHES OF NEW DESICN | 
guaranteed to be equal in material, design and 


- compression orswaging COLD. Ma- 
workmanship to the best ever offered. 


IMPROVED CRANK PLANER 


ty Miller, Metcalf & Parkin, Pittsburgh, 
Pa. For machines or information, address 

Planes 16 inches 
high and wide, and 


Ss. W. COODYEAR, 
WATERBURY, CONN. 
has 12 inch stroke. 
It has power, 


D. E. WHITON, 
cross and angular 


Manufacturer of 
down feed a8 shown 


Gear Cutters, Centering Machines, 


And Lathe and Drill Chucks in great variety. 
pot oy it desired. 








ovparLow 2 
34 BEACH 





















FACTORIES AT WEST STAFFORD & NEW LONDON, CONN. 
OFFICE AT NEW LONDON. 


@®~ All Chucks for repairs should be sent to West 
Stafford, Conn. 





Superior 10, 12 & 16 in. 


NEED LATHED. 


Built by FAY & SCOTT, 
DEXTER, MAINE. 
Send for Description. 


ORICINAL 
Steam Gauge Co. 


Bus. Estab. in 1851. 
Incorporated in 1854, 


Also, quick return 
motion and screw 
running whole 
length under bed. 

It is self-oiling in 
its ways. 


R. A. BELDEN 
& CO. 


Danbury, Conn. 











BOURDON 


STEAM 


CAUCE 


WITH 
LANE’S 


COMPENSATION 
| IMPROVEMENT. 


> GOVERNOR 


OVER 25,000 IN USE. | 


Unequaled for Accuracy, Safety, 




















Convenience, Durability, Work . 
manship, and Design. Address, | IMPROVED a" 
The Gardner Governor Co., - 
7 quincy, ut. Thompson's Indicators “38 
NEW YORE AGENTS, JAMES BEGGS & C0, No. 9 DEY ST. AMSLER'’S 





|POLAR PLANIMETE R, 
AND THE PANTOGRAPH. 


AMERICAN STEAM GAUGE C0., 


Sole Manufacturers, 


86 Chardon Street, Boston, Mass. 


Send for New Illustrated Price List and name this paper. 
J.C. BLAISDELL, Pres. 
‘E. BURT PHILLIPS, Treas. H. K. MOORE, Sup’t 


F RICTION AND CUT-OFF COUPLINGS, 
JAS. HUNTER & SON, North Adams, Mass. 


Frorvon Chucks WESTCOTT'S crit 


UNLESS OUR TRADE MARK 


“The Horton Lathe Chueh,” 


Is Stamped Plainly gem on their Face. 


SHEPARD’S CELEBRATED 
$60 Screw Cutting Foot Lathe. 


Foot and Power Lathes, Drill Presses, 
Scrolls, Saw Attachments, Chucks, 
Mandrels, Twist Drills, Dogs, Calipers. 
Send for catalogue of outfits for am- | 
ateurs or artisans. Address, | 


H. L.SHEPARD &« CO., 
we 341 & 343 WEST FRONT STREET, 
CINCINNATI, OHIO. 











They 
are not 





E. HORTON & SON ©O., ONEIDA STEAM ENGINE & FOUNDRY{CO. 


THE 


——— 

IT IS AWELL-KNOWN FACT 
that a sphere is the strongest 
possible form; hence a boiler 
made of spheres must unite 
the greatest strength with the 













A committee of the Franklin Institute, after a tho- 
rough series of tests of the Harrison Boiler—testing one 
boiler with a pressure of eight hundred and seventy- 
five pounds per square inch—report: “The committee 


are impressed with the great utility of the boiler, as 
one perfectly safe and free from ali danger of explo- 
ston, even when carelessly used, and unhesitatingly 


approve and hearti/y recommend it to public favor. 
HARRISON BOILER WORKS, 
Germantown Junction, Philadelphia. 

















THE 


Nate Sensi ie Dil, 


UPRIGHT DRILL PRESS iy 


KEY SEATING NOG «78 
SEND. FOR CATALOGUE 


WEP, avis 





Adapted to rapid work with small NORTH BLOOMF ELD, 
drills. Its extreme sensitiveness 
prevents clogging and breakage ONT. CO. N.Y. 








of drills. Has a swinging table 
with attachment for center drill- 
ing. Instantly adjustable to dif- 
ferent lengths of work. Over 200 
already in use. Send for circular. 


DWICHT SLATE, 


HARTFORD, CONN. 





Patent Interlocking Grate Bars 











These bars are in use in over 10,000 different furnaces, are 
| anequalled for durability and economy, and adapted to all 
| kinds of fuel. Descriptive circular sent on application. 
SALAMANDER GRATE BAR CO., 
110 LIBERTY ST., NEW YORK. 
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ACCURACY 
AS 
‘ iomawts° 


POWER PUNCHES, SHEARS, 
HAMMERS. 


We make over 100 sizes of Punches and Shears, 


SwEETLA LAND & Co. NEWHAVEN. CONN. 


J.A. FAY & CO 








CINCINNATI, 


poetic = Single, varying from 500 to 86,000 pounds ss Ohio, U.S. A. 
n weight, and adapted for every variety of work | 
e Double machines are equal to two Single a ae 


as each side is worked independently, Also 
ADJUSTABLE Jieh 


*"* WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


Planing & Matching, 


Surfacing, Moulding, Tenoning, Mor- 
tising, Boring, and Shaping, &c. 


VE 
USHIONED HAMMERS. 
Of all sizes, eS... d for efficiency and durability 


The Long & Allstatter Co., 


HAMILTON, OHIO. 








Canal St., Windsor Locks, Ct., U.S. A. | 


82 Walnut St., Oneida, N.Y. 


Variety and Universal 


WOOD WORKERS. 


= Band, Scroll and Circular Saws 
4 Resawing Machines, Spoke and 
: Wheel Machinery, Shafting, Pulleys 
‘ete. All of the highest standard of 
excellence. 


| W. H. DOANE, Pres’t. 


ale 
CLEAN 


- a 


“BOILERS: 





FREE Book Sent To. Any Apress 
*By Jas.F. Hotcuniss, 84 Joun StNY. SHAPING MACHINES 


HARLES MiRRAY=>< ; 7a 8 in. Mand and Power. 
TENG RACER on WOOD \% _. 


+ BOYNTON & PLUMMER, Wercester, Mass. 
SANN’ST 4 NEW Yori: 


D. L. LYON, Sec’y. 




















F. E. REED, 


Worcester, Mass. 





NEW HAVEN MANFG. CO., 


New Haven, Conn. 


IRON ORRIN MCaIVGRY ee A 


Planers, Shapers, Drills, Slotters, &c. ‘ SLIDE RESTS and PLANER CENTERS. 








COX & PRENTISS, 


9 24 & 26 West St., Cleveland, O 


CLEVELAND TWIST DRILL COMPANY 


SCHUTTE & GOEHRING, Manufacturers, 


aa aS DOUBLE TUBE 
INJECTOR, | 


5 ae 
SYTHE LEADING BOILER FEEDER. 


OPERATED BY ONE HANDLE. 
Will Lift Hot Water through Hot Suction Pipe. Guaranteed to Work under all conditions, 
SEND FOR CIRCULAR. OFFICES AND WAREROOMS. 


a 4) and Thompson Street, Philadelphia. . ALLER, 109 Liberty St., New York. 

UPTON, 7 Oliver St., Boston, m. C. BULLOCK MF@. CO... 84 Market St. vhicugt. 
Hy os ENGINEERING CO., 709 Market St., St. Louis | GEORGE A. SMITH, 1419 Maiu St. , Richmond, Va. 
(. E. KENNEDY, 438 Blake St., Denver, Col. H. P. GREGUBY & CO., 2 California’St,, San Fran’co 
i LUMBARD &CO., 1026 Fenwick St. ,Abgusta,Ga, ‘he 
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Morse Twist Drill and Machine Company, 
NEW BEDFORD, MASS,, Sole Manufacturers ot 


MORSE PATENT STRAIGHT-LIP INCREASE TWIST DRILL 


SOLID AND SHELL REAMERS, BEACH’S PATENT 


Drills for Coes, Worcester, Hunter, and other Hand Drill Presses. 


SELF-CENTERING CHUCK, BIT STOCK DRILLS, 
Drill Grinding Machines, Center and 


Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 
All Tools Exact to Whitworth Standard Gauges. 


GEO. R. STETSON, Sup’t. 


EDWARD 8S. TABER, Pres’t and Treas. 





A fire-proof non-conductor and deafener. 
cents per cubic ft. at wholesale prices. 
and circulars free by mail. 


U. S. Mineral Wool Co. 


22 Cortlandt Street, N. Y. 


24 
Sample 





MINERAL WOOL. 


Fibre Magnified. 











i \ 





HORIZONTAL FLANGE 


PUNCH, 


For Boiler Makers’ 
Iron Ship Builders’ 
USE. 
Punches Flanges of all 
shapes, and Bent Angle 
lron from either side. 


FIVE SIZES. Depth 
Y of jaws from 6” to 42”, 


MADE BY 








QK 


ATLLED i JONES, 


WILMINGTON, DEL. 





Wardwell's Patent Saw | 
Bench, Band Saws, Rotary and 
Stationary Bed Planers, and 
Buzz Planers, Dowel Machines, 
Waymoth Lathes,Gauge Lathes. 

Also, a large stock of Second- 
~ hand Machinery, consisting of 
Machinists’ Tools, Woodworking 
== Machinery, and Engines and 
| jaem Boilers. Send for Illustrated 
——— Catalogue with stamp. 


~ ROLLSTONE MACHINE CO., 
45 WATER STREET, FITCHBURG, MASS. 











New 
Heavy 
Universal 
Milling 
Machine. 


Nv 


Correspond- 


ence solicited. 





C. E. LIPE, Syracuse, N. Y. 


JOSEPH B. MATTHEWS, 
AUTOMATIC ENGINES, BALTIMORE, MARYLAND. 
















20 INCH SWING 


ENGINE LATHES. , | 


F.C. & A. E. ROWLAND, 
New Haven, Conn. 





WYP, BLAISDELL & 00., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


STEE 


W. C. YOUNG & CO., Worcester, Mass, 


Manufacturers of 


ENGINE LATHES, HAND LATHES, 


Foot Power Lathes, Slide Rests, &o., 


KS PAT.DROP PRF 
BLAST FORGES: 





ptt 89 


L & IRON DROP FORCINGS 


Drop Dies and Special Machinery. 
BEECHER & PECK,NEW HAVEN CONN. 





CORNELL UNIVERSITY. 


COURSES IN 
Mechanical Engineering, 
Electrical Engineering, 
Civil Engineering, 
and Architecture. 


ENTRANCE EXAMINATIONS BEGIN AT 9] 


A. M., JUNE 18 and SEPT, 18, 1883. 


For the University ReaGister, containing full 
statements regarding requirements for admission, 
courses of study, degrees, honors, expenses, free 
scholarships, ete., and for special information, 
apply to 
THE PRESIDENT Of CORNELL UNIVERSITY, Ithaca,N.Y. 








MAKERS OF ALL KINDS & SIZES. 


Send for Catalogue to 


JAMES D. FOOT, Sole Agent, 
No. 101 CHAMBERS STREET, NEW YORK. 


DEAN BROS’ 
STEAM PUMP WORKS, 
INDIANAPOLIS, IND. 
Boiler Feeders, Fire Pumps, 
Pumping Machinery 
for all purposes. 


Send for @ 
Catalog’ 
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Tewksbury Automatic kl 


275, 277 & 279 
NEWARK, 


evator Co, 


Passaic Street, 
New Jersey, 


Are now prepared to furnish ELEVATORS of any capacity to run by Hydraulic or 
Belt Power and can insure a higher rate of speed than any Belt Elevator in the 


market. 


They can be sent to any floor without an attendant, insuring perfect safety 


from accidents, as they stop automatically and with certainty at any floor. 


SEND FOR CIRCULARS AND PRICES. 












a ww ad. 


D. SAUNDERS? SONS 


MANUFACTURERS OF THE ORIGINAL 


Trade We Meee Marke 
Pipe Cutting Threading Machine. 


BEWARE OF IMITATIONS. 

None Genuine without our Trade-Mark and Name. 
STEAM AND GAS FITTERS’ HAND TOOLS, 
PIPE CUTTING & THREADING MACHINES 
For Pipe Mill use a Specialty. 

Send for Circulars, YONKERS, N, Y. 





vets ma ti 


BRIDGEPORT BOILER WORK 


XN 
. 
BRIDGEPORT, CONN. 
LOWE & WATSON, Proprietors, 


MANUFACTURERS 





a +24 


OF 


The Lowe Patent Tubular Boiler, with and 
without Superheating Drums. Fourteen 
years’ use proves them the most durable 
and reliable boiler known. Gives dry steam. 
The process for combustion of the gases is in 
the construction and setting. Burns any 
fuel; obtains as much result from it as any 
boiler or setting with no more cost, and 
greater durability. 


aarSend for descriptive Circular. 
SWIFT'S AUTOMATIC 


LUBRICATOR 


FOR STEAM ENGINES. 
POSITIVE FEED, 
FLASH ‘‘ SIGHT.” 

NO EXTERNAL OR INTERNAL PIPES, 
NO CLASS TUBES, 
OR LOOSE JOINTS. 
ALLEN W. SWIFT, 
Eimira, N. Y. 
AUTOMATIC CUT-OFF ENGINES. 















Corning Foundry and 
Machine Shop. 


—- 


Furnishing uniform motion under varying circumstances 
and particularly adapted to Electric Lighting Machinery, 
Grist ills, Cotton Mills, etc., developing the greatest 
amount of power from as small an amount of fuel and 
water as any non-condonsing enginemade. Send for our 
circular “cc,” of high-grade engines. Established in 1840, 
Box 1230. B. W. PAYNE & SONS, Corning, N. Y. 


‘THE ALLIGATOR WRENCH, 


Teeth cut diagonally. Grips Round 
Iron or Pipe. 
Patented 
August 31, 1875. 








++ 


AMERICAN SAW CO., 


sTEWART > 


For STEEP and FLAT ROOFS of all kinds: 
can be applied by ordinary workmen at ONE 
THIRD the cost of TIN. Send for a sample 
and our circular which gives full directions how 
to apply your own roof; also how to repair leaky 
roofs of allkinds. Address, 


W. HH. STEWART, 
74 Cortlandt St., New York. 


THE BARAGWANATH STEAM 
JACKET FEED WATER 
HEATER & PURIFIER. 


Manufactured by the 


Pacific Boiler Works 


OF CHICACO. 


Best Feed Water Heater 
IN THE WORLD. 
Delivers Feed Water several 
degrees above boiling point. 
REDUCES BACK PRESSURZ 
ON ENGINE. 


Prevents and removes Scale 
and Incrustation from Boilers. 


SAVES FUEL. 
Increases the steaming capa: 
city of boilers, and saves 
boiler repairs. 


BENJ. F. KELLEY, 
91 Liberty St. New York, 


Gen, Eastern Agent. 


Trenton, N. J. 


















Send for circular to 


EAGLE ANVIL WORKS, 


TRENTON, N. J. 


Five smaller sizes, at $7 to $27. The omly Par- 





Largest size has 8 inch Jaw—opening 10 inches, witn 26 


allel Vise that will stand heavy work. 


Fisher Double Screw Leg Vise, 
WARRANTED 


Stronger Grip than any other Vise. 
ALWAYS PARALLEL AND CANNOT BE BROKEN. 





SPECIAL 
AUTOMATIC 


Machines Perfected and 


ENGINES, 
AND CHEMICAL 


FIRE EXTINGUISHING EQUIPMENTS, 


Special Machinery Built, 


& CO., Cincinnati, O. 














* 4 





MARCUS RUTHENBURG 


The Woodbridge Patent 


‘ LATHE & PLANER TOOL. 


RIGHT AND LEFT HAND CUT. 


Four Cutters with each Tool and every Tool 
Warranted. Send for tools, or for circular, to 


‘NOFORCING. PRATT & CANDEE, Hartford, Conn. 














JARVIS PATENT FURNACE sfiiwboiltis. 


** Economy of Fuel, with increased capacity of steam power. 
Like the Siemens Process, it utilizesthe gases with hot air ox 
top of the fire. 
cluding screenings, wet peat, wet hops, sawdust, logwood, 
chips, slack coal and wet bagasse without drying.”’ 


A..F. UPTON, General Ag’t, 

Send for Circular, 
BERTON & NICKEL, Now York Agents, No. 422 E. 23d St. 

POND ENGINEERING C0., 


Burns all kinds of waste without a blast, in. 


7 Oliver St., (P. O. Box 3401,) Boston, Mass- 


Western Agents, 709 Market St., ST. LOUIS, 
and 130 West Second Street, CINCINNAT!, Ohio. 
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KENSINGTON ENGINE WORKS, 


Vienna and Beach Sts. 


AMERIO AN 


(Limited,) 
7 7 + PHILADELPHIA, 


ENGINEERS and MACHINISTS, 


MANUFACTURERS 
OF 


For Middle and Soi 


BUCKEYE automatic ENGINES 


ith Atlantic States, 


SPECIAL MACHINERY BUILT TO oneas.. 


H.C. Francis, Manager. 


Joun T, Boyp, Engineer, 


Vu. L. Simpson, Supt. 





Planers, Dril 





‘NEW YORK OFFICE, No 


Shafts, Couplings, Hangers, Pulleys, Mill Gearing, ete., 


WM. SELLERS & C0., 


PHILADELPHIA, PA. 


Machine Shop 2 Railway 


EQUIPMENTS. 


Lathes, 
Is, Shapers, Bolt Cutters, Twedell'’s Hydraulic Rivet- 


ers, etc. "Railway Turntables and Pivot Bridges, Gifford Injectors, 
Sellers’ Improvements. 


Now Patterns. Simple. Effective. 


- 79 LIBERTY STREET. 





ke EX EI 


GALLOWA 


Safety—Economy in Foel—Low Cost of Ma 


Correspondence Solicited. 


EDGEMOOR IRON 


Y BOILER. 


intenance —Dry Steam without Superheating, 


Address, 


CO., Wilmington, Del. 





CLEM & MORSE 














Hydraulic Steam Belt, 


and Hand Power, 
With —~ st approved: d Safety 


AUTOMATIC HATCH DOORS, 
PNEUMATIC SAFETY CLUTCH, &, 


ALBRO-HINDLEY 
SCREW CEARING. 


Pe ALL &AISCHERRY ST, Phila, | 
é Branch Oftice, 108 Liberty St. N.Y. | 











TOOLS for Machinists, Amateurs, Jewellers, Model | 

Makera, Blacksmiths, Carpenters, Coachmakers, ete. 

Send 20 cts. ~~ mew Metal Worker's “ meneees 300 Pages. 
forker's Cate 


TALLMAN « ‘Mer ADDEN, N, ‘Philade Iphia, Pa, 





| 


Machinists, Engineers, Model Makers 


and all classes of Mechanics can find 
TOOLS to suit them at 


184 to 188 WASHINGTON STREET, 
BOSTON, MASS. 


A. J. WILKINSON & CO. 


CATALOQUES FREE. 


A.M. POWELL& CO,, 


Worcester, Mass., 


MANUFACTURERS OF 
CT 
J) 


Leon Workin Mae 


ENGINE LATHES 


inch to 80 ineh Swing. 

To Plane 22 to 32 inches Square. 
Chucking Lathes, Pulley Lathes, &c, 

per" Write for 
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Prices and Descriptive 


» SLETARORS 


Cireular 


| Almond Drill Chuck, 


Sold at all Machinists’ 
Wy Supply Stores. 


T. R. ALMOND, 
84 Pearl St., Brooklyn, N.Y 







\tannas ‘ er, 
ore 





AW MILL 






OUR PATENT S 


Ut ull 
Ramee, TAYLOR MFG. CO., Chambersburg, Pa. 


(Please Mention this Paper.) 


ORCESTER MACHINE SCREW co 





A at at 
LL LIBERTY ‘St NEW YORK 


MANUFACTURERS OF 


| ae DARD MACHINE SCREWS. 








ism PUMPS, AIR COMPRESSORS, 
Friction Hoisting Engines, Vacuum Pumps 
| and Condensers, General Machine ry, Steam En- 
gines. Capacity to bore cylinders 110 in. diameter 
and turn Fly Wheels of 24 feet 
The Norwalk Iron Works Co., 
SOUTH NORWALK CONN 


A.F.CUSHMAN 


MANUF ACTUAER OF 













pA Bans, Tae oc pnt, 4Jaw 
_- eral Goared 


La 
N nea, ayft- mtour Lathes, 
Centering and Drill Chucks, 


HARTFORD .ANN.ULS.A. BEND FOR CATALOQUE, 
THE HOLLAND LUBRICATOR, VISIBLE DROP, 


Is guaranteed to be 

1, A perfect insurance 
against the cuttting of 
Valve-seata, Cylinder 
and Governor Valves 
of the engine. 

2. It will pay for itself 
in 6 months’ in saving 
of cil, coal, and packing 

3. It willinsure more 
speed i. the revolutions 
of theengine, aay froml 





. to 2 strokes per minute, 
thus increasing the power of the engine. Manufactured by 
HOLLAND & THOMPSON, 217 River St., Troy, N. ¥. 





“Pox, Turret and Speed Lathes 
Swivel Head "iam Lathes, 
(18 and 26in. from new patterns ) 


GEORGE GAGE, WATEBIUBD. N. ¥. 





DREDCES 
guaranteed to excavate 50 per cent. more material 
from hard bottom than any other machine 

EXCAVATOR 
has a capacity of 4 cubic yards per minute in gravel, 
Has proved very efficient and 
desirable in the hardest hard- 
pan. Derrick lifts 8 tons. 



















Boom Dredge, 











Combined Steam Fxeavator and Derrick Car, 
OSGOOD & MAGNAUGHTON, 

ALBANY, N, ¥., Patentees, 
Successors to RALPH R. OSGOOD, Troy, N, Y. 
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PORTER-ALLEN HIGH SPEED ENGINE. 


THE SOUTHWARK 430 WASHINGTON AVE., 
PHILADELPHIA. 
eve tiie 00 The Springtie ald Tron Co,, Spring 


field, HL, and The Otis Stee 
Solo Manufacturers. 














Works, © eveland, Ohio. each re 
cently ordered thelr T HIRD Por- 
. ter-Allen Engine. The Cam 
bria lron Co., Johnstown, 
Pa,, have put in, during the 
vast year, their KIGHTH 
\> *orter Allen Engine, being 
lwo HH, P. to run electric 
hghts. The tirst Porter- 
Allen plant put in these 
works, six yearsago, for roll- 
ing mill purposes, with same 
boilers and engines’ rela 
tively equivalent to the tor 
mer, doubled the output of 
the Works. 


3$E-TUTTL 


WOON 
BO) ENGRINERS WOCD 


KMAN ST. NY. 
THE HENDEY MACHINE CO. 


TORRINGTON, CONN. 
15, 24 and 30 in. Shapers. 

4 ft. x 16 in., 5 ft. x 20 in., 6 ft. x 
24 in., 6 ft. x 26 in., 8 ft. x 26 in. 
and 8, 10, and 12 ft. x 30 in. 

| Planers. 


5 ft. x 12 in., 6 ft. x 12 in., 6 ft. x 
15 in. and 8 ft. x 15 in. Hollow 
Spindle Hand Lathes. 

652 RIVER ST. AMATEURS’ HAND PLANERS, SHAPER AND 
TROY, N. Y. PLANER CENTERS, SLIDE RESTS, &c. 
rt Superiority il Drilling Soft 0r Hard, Thin 0: Thick Metals sé (ne 

m7 PATENT FLUTED DRILL. 


For Lathe Work it is unexcelled. In boring, counterboring, 
: reaming, or to countersink, the highest testimonials 
are given, Made by 

UNION EWIST DRILL CO., 0614 Summer St., Boston, Mass. 


Agents for GAGE'S SELF-TIGHTENING DRILL OHUOK. 
S. A. SMITH, Agent for the West, 154 Lake Street, Chicago, Il. 


Holds from 0 to \& and 0 to % 


No Key or Wrench Required, 








RK: 





'W000-WORKING MACHINERY, 


i Universal Wood Workers, Planers, Matching, 
} Moulding, Band and Se roll Si iwing Machines, 
Carriage, Ww agon and Wheel Mac shine ry, ete. 
BENTEL, MARGEDANT & CO., 
HAMILTON, OHIO, U.S. A. 











Ross Fluid Pressure Reducer, 


Siig. 


FOR 


Steam, Water, 
A Air and Gas. 


Automatically re- 
duces the pressure 
in pipes to any de- 
sired extent. 


ROSS 
VALVE 
co. 






























Universal Radial Drill Co 


— MAKE — 


RADIAL 
DRILLING 
* MACHINES 


THEIR EXCLUSIVE SPECIALTY, 


CORNER of 8th and SYCAMORE STS. 


CINCINNATI, oO. 
cm THE DUPLEX INJECTOR, 


THE BEST BOILER 
FEEDER KNOWN. 


Not liable to get out of 
order. Will lift water 25 
feet. Always” delivers 
water hot to the boiler 
y Willstart when it is hot. 
2 Will feed water through 
S aheater. Manufactured 
and for sale by 


JAMES JENKS, 
ECLIPSE" PORTABLE & 
TRACTION 











KOK A 
COMBINED 


Punchand Shears 


m of beautiful design, of great strength 
Mand capacity, and thoroughly rell- 
a f. able, address 


Lambertville Iron Woks, 
LAMBERTVILLE, N. J. 


SCHUTTE & COEHRINC, 


Manuf's of 


KORTING 





FEED 








Detroit, Mich. 


ENGINES 





Stationary 
1,¢ 0 N D E N S & R — 
‘ Tron and Steel 
For Steam Engines and Pumps. Boilers. 


Requires no Air Pump and no founda, 
tions, Only 15 ft. height of water uired 
m level of water supply to discharge 


Portable Cir 
cular Saw 


pire: instead of 34 ft., whether above or be. Mills. 

w engine cylinder. "Has fewer parts, and 

is lower in price than any other condenser. Threshers & 
Send for circular giving full information. Separators 





Offices and Warerooms ; 


12th ald Thompson Sts., Philadelphia. 
A. ALLER, 109 Liberty St., New York. 
A. F. UPTON. 7 Oliver St.. Boston 


PORES, (URM, 


BRIDGEPORT, CONN,, 


Manufacturers of 


FORBES’ 
PATENT 


DIE STOCKS 


For threading and 
cutting off pipe with- 
out the ae of vise, 
Only one man _ re- 
quired to thread 6 
inch pipe. 


Send for Catalogue and say where you saw this. 


FRICK & CO. 


Franklin 





Waynesboro, Co., Pa. 


“OTTO” GAS ENCINE. 


OVER 8000 






















~~ Manufactured by 


Write for 








ae eae SCHLEICHER, SCHUMM 
logue, 33d and Walnut Streets, Pritadeiphia. 
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~ THE HARTFORD AUTOMATIC CUT-OFF ENGINE. 


Close regulation and best 
attainable Economy = of 
Fuel. Circular and Prac 
tical Treatise on Steam 
Engineering sent on ap 
plication, 

THE 


HARTFORD 
ENGINEERING 
COMPANY, 


HARTFORD,CONN. 
New York Office, 
Rooms 72 and 73, Astor House. 









Built for Heavy and 
Continuous Work,and 
adapted to any re- 
quired speed 





Fe CEE AUT 


PROMPTLY 
EXECUTED. 


Trade circulars and prac- 
tical treatise on Steam En- 


gineering free by mail. 


These Engines are carefully constructed for heavy and continuous duty, at medium or high rotative 
speeds. Highest attainable economy in consumption of steam, and superior regulation guaranteed. 


Address, BUCKEYE ENGINE CO.. Salem. Ohio. 
The Pusey & Jones Co.,| Hewes& Phils’ 


WILMINGTON, bel, |_tron Works, 


BUILDERS OF Newark, N.J. 








Manufacturers of 


STEAM ENGINES, 





| Planers, 
Lathes, 
Boilers, Tanks, Machinery for Rolling Mills, | Gear Cutters, 
Punches, Shears, Riveters, Angle Iron Cutters, | Shapers, 
Cranes, and heavy Iron Work generally | Slotters, «| 
ALSO 


| Hydraulic Oil Presses & 
| Veneer Cutting Machin- 
ery, Shafting & Gearing. 


Hoavy Planors a Spocialty. 


“The Only Fertect™ 


BUFFALO 


PORTABLE | ig Alien 
FORGES. PATENT 
The Li atest, A h tp 4 Ty 
Rircenath. mo Ny e n ne, 2 
durable | Both Condensing and Non- Pape Tligh 


in every way 


The Best Portable | 


economte duty and fine regulation guaranteed. 
Tubular Boilers and Steam Fittings. 




















Forge Made. a 2 
BUFFALO | E> = ; 
FORGE OO N SS S 
Buffalo, N.Y. hae a KS fk 
x mM E 
= ox 2 
E.P. BULLARD, S27._: 
° : 
! ! 7 2 & : 
” ie] 
oO — 
he a> ey 
a” - 
Win. x 16 ft. and ft. Triple Geared Engine Lathe [ — ] = 4, 
Ames. New. cea ca 
%6in. x 8 ft. Engine Lathe. Fifield. New. Ames. 
24in. x 10, 12, 14 and 20 ft. Engine Lathe. New. (; | | ( | | | 
24in. x 10 in, x 12 ft. Engine Lathe. Fifield. New T ay | 
Win, x 8,10, Zand 14 ft. ° ‘* Ames. New. ll | ( d IC lil ' 
2 in. x 10 ft. Lincoln Engine Lathe Good order, 
7 in. x8 ft AUTOMATIC 
16 in. x 5 ft. Thayer : 
16 in, x 6, 7, 8, 10 and 12 ft. Engine Lathe Bridgeport. 
Yin. x 42in. x 12 ft. Planer. N.Y E. Co. Sec 
ond-hand 
26 in. x Win. x7 ft. se Brettell. New. j 
4in. x 27in. x 6,7 and 8 ft. Planer. Ames. New 
Win. x 2in. x5 ft. Planer. Ames. New. NEWARE, N, J. 
Win. x 44 ft. P lat ner. Lincoln. Good order. 
I6in. x 16in. x 42 ft. “ Bridgep: rt. New 


12 in. Stroke Crank. 
in. Stroke Shaper. Hewes & Phillips. 
15 in. and 24in. Stroke Shaper. Hendey. 
12 in. Radial Drill. Box. New 
16, 20, 22, 26, 30 and 36 Upright Drills. Prentice. New. 
3,4 and 6 Spindle Gang Drill. 2ndhand. P. & W 
No 2 Lincoln Pattern Milling Machine. Ames. New. 
No 28e rew Mac hine, wire feed. Secor. New. 


Second-hand. 
New 


Belden. 


No.. 3 P. & W. Second-hand. 

One 12 in. x 12 ft. Vertical Engine. N. Y. 8. 8. Pow 
Co. Second-hand. | 

One Sin. x 8 ft. Vertical Engine. Fitchburg 8. E. 
Co. New. 


Manufac- | v 


New York Agent for Brown & Sharpe 
Co., 


and Bradley Hammers. : 
Write full particulars of what is wanted. 


14 DEY STREET, 


NEW YORK. | 





MACHINIST 15 


ROBT. WETHERILL § , C0., CHESTER, PA. 
f Corliss Engine 


Builders, 


Condensing, Non-condensing, 
and Oompound. 


4 HIGHEST EFFICIENCY AND 
GREATEST ECONOMY. 


Boiler Makers. 


Hydraulic Riveting, 


IRON WORKS. 


A. WELCH, 


Manufacturer of 


Patent Automatic 
CUT-OFF 


{esl is 


a ee a ee plait 


i: ATLAS Wii Ah 


er INDIANAPOLIS, AW 0 RK S ‘ 
We NS A MANUFACTURERS OF 
Jus 


) STEAM ENGINES ,-"™%s 
| AND BOILERS. i UN seen Mi 


; LUNN i 
CARRY ENGINES and BOILERS IN N STOCK for IMMEDIATE DELIVERY li 


ORE: mise GRAS HYDRAULIC GOVERN, 


Manufacturer of 
IMPROVED 
FOR STEAM ENCINES, 


CORLISS | The Most Perfect Governor Known. 
ENGINE. | 
Ist AV.cor, 30th St. | aews IN OIL. 
Guaranteed to ac- 


New York, | 
curately regulate 


all classes of en 
ines. 

Iilustrated and descriptive 
Catalogue sent on application. 















Send for 
Catalogue 
and 

Prices. 







Muu Mt " . 
tii I 


sha 
















New & Second-Hand Machinery. 


MAY 22, 1883. | 
1 Engine Lathe, 141n. x 6,7 & & ft. Grant & Bogert. | 












leach ** “ 26 in.x 9, 12 & 14 ft.Grant & Bogert | Correspondence solicited. 
i- = ee 45in. x16 ft. Good Order, [New 
1“ “ 86 in. x 12, 17 ft. New. a H CRAIG & co 
; = * 15 e x vy Ne ] . * 
1 a 6 14in. x5 & 6ft. il ’ 
1 « “ 16in. x6, 7 & sit ot a? Sole Manufacturers, 
i ®& ” 18 in.x8 & lu tu. Lodge arker** 
1. “ Tin, x12 ft. Lodge & Barker. | oe LAWRENCE, MASS. 
i * “ 22 in, x 12 ft, sal 
; «* a 20 in. x 10ft. New 
; & sd 28in. x 18 ft. New = 
; » * 24 in, x 12, 14 and 16 ft. ew, ; 
1 « “  Dimx4f. &6ft. P rentiaa’ New E. G. FELTHOUSEN, wt ya 
1 each. Plain Engine Lathe, 161n, x 4 ft., 
1 16 in. x 4ft. Turret Lathe. Lodge & an ios r. Pp t Rat che 
1 13 in. x 4 ft. Turret Lathe D ill, 
1 Fox Turret Lathe, 16in.x 6 {t. Loage & Barker. New, | a’ ent atc et ri 
1 Plane r, each 24 in, x 24 in. x5 x 6ft. Second-hand, | Flue C leaners, Gage (! OCks, Cylinder (il aay’ Re. 
1 22 in. x20 in. x5 ft. new 
1 « Win. x @in. x6ft. Hendey. 7 
5 26 in, x 261n, x 7 ft. re 
1 66 80 in. x 30in, x Sft, 2nd Hand. ‘ 
1 “ 86 in, x 836in,x 10 ft. Good Order, i * } e | j 
1 16in. Lever Table Drill. New. ' 
1 each 16, 20, 22 & 24in. Upright Drils. Prentiss. | 
119in. Upnght Dri. Blaisdell. EX TRAIBLEEVE, 
1 each 25, 28 & 34 in. B.G.& 8. F. Dril's, Blaisdell, | 
1 each 9 and i2 in. Shapers, Prentiss, | 
1 each 10 and 16 in. Shapers. Gould & Eberhardt, 
1 cach 15 & 24 1n, Shapers, Hendey. New. 
Full aqgostment ae pine, Spindle | SIMPLE, STRONG AND DURABLE, 
rills. &c., of Garvin’s. FKixtra Sleeve to Increase Length of Body 
1 each Nos, 2 & 4 Screw Machines, Wire Feed, Jones ° 


Cc. M. MORSE, Eastern Agent, 


& Lamson, 





8 No. 2 Lincoln Millers. Good order Office, 12 CORTLANDT ST., N.Y 

2 No. 2 Lincoln Millers. New. 

1 Hand Lathe, 12x 4,5 and6ft. New 

1 Hand Lathe, 16 in. x 6and 7ft. New. 

1 Boring aud Turning Mill, 72in. 2 Heads New. FO tt Ss A L E 

1 Boring and Turning Mill, 50 in. New © 

1 Horizontal Boiler, 4 ft. x 14% ft. Good Order, We have the following second-hand Machinery 
1 Pond Index Miller. for sale, viz.: 

1 Cutting-off Machine to take sizes to 5 in. One Iron Planer, to plane 24 feet long, 62in. x 62 in 

1 Gray’s Screw Machine, to take all sizes to 1 in, anhhawe io oe © acetie Gaie ne ee ear ae 

1 2-Spindie Edging Machine. Good order = It is powerfully geared, heavy and in good 


All kinds Machiniats’ Small Tools and Supplies, 


NEW YORK AGENCY OF THE TANITE CO., AND 
FOR THE ‘NEW POLISHED ” SHAFTING. 


H. PRENTISS & COMPANY, 42 DEY B8T., N.Y. | 


Eureka Band Saw 


We build three sizes at prices 
lower than an equally good Band 
Saw can be had elsewhere. For 
further information inquire of 


FRANK & CO., 


One Planer to plane 15 ft. long 51” wide verygood 

One [ron Planer, to plane 12 feet long, 36 in. x 32 in. 
in fair condition. 

One Lron Planer, to plane 12 

One Engine Lathe, will take 14 feet between cen 
ters, and swing 53 in over ways, has hollow spindle, 
and is adapted for both turning and boring, with 
countershaft. Complete 

One Engine Lathe, willtake in 11 feet, 6 inches 
between centers, swings 48 inches over shears, and 
32 inches over carriage. It has internal gear, and 
cross-feed, with countershaft. All complete. 

One 3ft. bed, 9in. Foot Power Screw Cutting 
Lathe, with tools. 

One Slotting Machine, 12 in. stroke, 
center of 46 in. Adjustable table 
feed motion. 

One Combined Power Punch and Shears, to punch 


feet long, 30in. x 30in 





slots to the 
and universal 








s : % and \%, and shear % in. iron 
176 Terrace Street, Three No. 2 Pratt & Whitney Milling Machines. 
i. Very good 
BUFFALO, N. V. One No, 3 Pratt & Whitney Screw Machine, very 
good 
One Axle Lathe, Fitchburg Machine Co 


Steam & Drop Pile Drivers. 


Patent Steam Pile Hammer, 
very effective; simple and dur- 
able, with recent improvements. 


VULCAN IRON WORKS, 


One 13 in. Shaper, Lowell Machine Shop 
One No. 1 Brown & Sharpe Screw | Mac Rine. 
Two 4 in Spindle Drills. 

One 3 Spindle Drill. 

One Pond’s double Miller. 


Send for List of New Machinery. 


The Ceorge Place Machinery Co., 


Skinner’s 
automatic ; 





CHICAGO, ILLINOIS. 121 CHAMBERS AND 103 READE STREETS. NEW YORE. 
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BMOW & STARDE MF, (TE PRATT, & WATHET, co. wRTFORD, com 


| Drilling Machines—No. 3 vertical; Nos. 1 and 3, manufacturers’ and 
PROVIDENCE, R. I. ‘manufacturer's bench; Champion Drills; No. 2 Gang Drills, 4 Spindles and 
MANUFACTURERS OF Double Head Traverse; 1, 14 in. Shaping Machine; Hand Lathes, 


M ACHINERY A AND TOOLS 18 in. swing; Cutting-off Lathes for 24 in. diameter. Revolving head 
. |Serew Machines, No. 1; Hand Milling Machines, No. 3; Bolt Cutters, 

| Turret Head, Nos. 2, 3 and 4; National, Nos. 2,3 and 4. No. 1 Screw 

This Machine is the same as one we build, with Cutter | | Shaving Machine; No. 1 Screw Slotting Machine. 13 in. Grinding and 16 


Sharpening Attachment in addition. This attachment is oo 
for use on straight, spiral or cotter mills, and angular cutters. | in. Spinning Lathes. One Double Connection Power Press. Index Milling 


The straight or spiral mills are held upon a sleeve and moved | | Machines. No. 2 Horizontal and No. 8 Upright Tapping Machines. 
past the wheel, the tooth being guided by a rest set to give 2. 2 ° ‘ ° ° 
the proper clearance. The bevel cutters are held upon a | 16 and 18 in. Planers. Have increased discount on Combination Lathe 


= piece adjustable to any angle, being guided by tooth rest Chucks ; ; quotations on application. 


=—-__as on the straight or spiral mills. Cutters up to 4inches long “ 
and 5 inches in diameter can be ground. The attachment | Can furnish at 3 to 8 weeks’ notice, 30, 34 and 40 in. Planers. 











can be instantly attached or detached. Wrenches accom- 









pany the apparatus. Weight of Machine, prepared for ship- R O F 8) R G | N 4 S BILLINGS & SPENCER Oe) 
rs eanenanie HARTFORD, Conn.U:S.A 
TOOL CRINDINC MACHINE j j j . ‘ Brbhok 
With Cutter Sharpening Attachment. Price, with everything shown in cut, $125, ALSO 














BILLINGS’ PATENT ADJUSTABLE POCKET WRENCHES, «S223: 


| FINISHED SCREW CLAMP, DIE and COMMO? 
PLATES AND DIES, |,’ LATHE DOGS, 


GENUINE PACKER A COMBINATION PLIERS, 
BEACH’S PATENT 
THREAD-CUTTING TOOLS 
| RATCHET DRILLS, TAP & BARWICK PIPE 

|  REAMER WRENCHES. WRENCHES. 


I t 
| Billings’ Patent Drop Forged and Cold-Pressed Sewing Machine Shuttles. 
AND ALL DESCRIPTIONS OF 









MACHINE TOOLS 


And Iron-Working Machinery 
of every description. 


BORING AND TURNING MILLS, 
Driving Wheel Lathes. 










RATCHET DRILLS, 
BILLINGS’ PATENT 
DOUBLE-ACTION 

















Eastern Warerooms, 22 S. Sixth St, Philadelphia, Pa. 






‘READY FOR 


| | ‘BOIEDIATE DELIVERY. 





Ine 











Hydrostatic Wheel 1 Frenne, Tron Planers, STEEL AND IRON DROP FORGINGS, 
Car Axle Lathes, ingine Lathes, ; : 
Car Wheel Borers, Upright Drill Presses. GRANT & BOGERT, “a Q ix 
Serew Machines, Special Pulley Turning Lathes, FLUSHING, N. Y., Fe" x Q 
Universal Radial Drilling Ma- Special Pulley Boring Machines, iii Min & ta in. Ss ¥ 
chines. &e., &e., K&e. So P 
NILES TOOL WORKS, HAMILTON. ENGINE LATHES = 4 > 
Sa 
| 6 
) 
rc 


SUCCESSORS TO 


DAVID W. >on, 


Wostan’s Dufereatial Pulley Blocks, 


CAPACITIES FROM 4 TON, TO 10 TONS, 


ONE MAN CAN LIFT 5,000 POUNDS. 


THEY HOLD THE LOAD SUSPENDED AT ANY POINT, 
ALL SIZES IN STOCK. 


THE YALE & TOWNE:|MFG. C0,, 


Manufacturers, Engineers and Machinists, 


PRINOIPAL OFFICE AND WORKS, STAMFORD, OONN. 
SOLE MAKERS, 


WORCESTER, 
New Designs. 
Quick Delivery. 










Pond Machi 








VOLNEY W. MASON & CO. 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 



































SALESROOMS : LEER 
NEW YORK-62 Reade St. PHILA.—607 Market St. J. M. ALLEN, Paesrmnr. gee . 
BOSTON—224 Franklin St. CHICAGO—64 Lake St. W. B. FRANKLIN, Vice-Preswent. M2 > | 
40 page Catalogue cf Light Hoisting Machinery furnished on application. J. B. PIERCE, Secuerasy. in 
DIRECT BLOCK. GEARED BLOCK. ; 















Le seta ELE. GARVIN & CO. 
PATENT TURRET LATHES ‘°° ‘.sS"o"""™ 


FIFIELD, 
and Prices Petey ang 


INE XuA. 
16 to 48 in. swing. 
= tion. LOWELL, MASS., 


ny 








von eer, MASTS TMS, » 
18 inch Swing Engine Lathes, and Small Turret Lather, | b 
H. PRENTISS & CO., 42 Dey St., N. Y., Eastern Agents. 189 & 191 West Pearl St., Cincinnati, 0.= of 
THE BUFFALO STEEL FOUNDRY, "’."s°° Hi Talon, |S 
ORDERS AND CORRESPONDENCE | PRATT se LnrCwORTH, a Presses, 2 | 
\. Hand Lathes, Sy 
GRAY’S 26 in. x 26 in. PLANER Tapping Machines, 





Manufactured to Standard Gauges and Templates, with Special 
Machinery. Every Machine Belted and Tested. 
Send for Photograph, etc. 


Cutter Grinders, &c. 





























' —_—— moras 
SHEET METAL Coops, 
G. A. GRAY, Jr. & C0., 42 EAST 8TH STREET, | SEND FOR NEW ILLUSTRATED CATALOGUE Sidon & Parker Proce Coe; 
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